





2D 


“sshd 6 't/ 


f 


i Mf0-U fur VELLA 
ha Mith.. Vira tren) 


* 
e 


ACr 


Wes te <L4 WY NC I VAY, 1. Winner ¢ of 
Vnaucr Nil 


10 tintlihe IO Viedda 
Sb 


ALLA fr 


TF] 


ngines We 


Li 


Lago. ody Ihe f 


Ng 


Y6 lf 


YZ 
VALLE fur Vid fCjO) nil 2S Yi ld nietldl nas ~< 


fprodud C “ff 


BETTER THAN 
YESTERDAY 
é Hnored Naleh 





SKY AND TELESCOPE (No. 66) 





BSA Copyright, 1947, by 
ame > Sxy Pusisninc Corporation 


Cuarves A. Feperer, Jr., Editor; HELEN S. FEDERER, Managing Editor 


EDITORIAL ADVISORY BOARD: Clement S. Brainin, Amateur Astronomers Association, New 
York; Edward A. Halbach, Milwaukee Astronomical Society; Donald H. Menzel, Harvard 
College Observatory; Paul W. Merrill, Mount Wilson Observatory; Oscar E. Monnig, Texas 
Observers; Henry Norris Russell, Princeton University Observatory; Charles H. Smiley, 
Ladd Observatory; Percy W. Witherell, Bond Astronomical Club. 


The Editors Note... 


IGHLIGHT of our editorial experi- era — his success or failure is definitely 
ences within the month was the wit- known within the minute, and the positive 
nessing of a demonstration of the new picture is permanent and of high quality. 
one-minute start-to-finish camera invented The Land photographic sandwich is the 
by Edwin H. Land, president and director secret of the process, apparently so simple 
of research of Polaroid Corporation here one wonders why it was not thought of 
in Cambridge, Mass. The new process, eaflier. But several chemical principles are 
which has received no more publicity than applied with extreme precision in replacing 
it deserves, is as revolutionary as any im- the dozen or so steps from developer to 
finished print with one simple turn of a 
knob. One type of camera used in the 
demonstrations contains a pair of small 
rollers, and a place for a roll of special 
paper in addition to the usual roll of film. 
Otherwise it is like an ordinary roll-film 
camera. After the picture is taken, a turn 
of a knob on the side of the camera ad- 
vances the film and paper together out 
of the camera and through the rollers. 
Film and paper are pressed together into 
a temporary sandwich by the pressure of 
the rollers. When they are peeled apart, 
40 to 50 seconds later, the paper carries on 
it, practically dry, the finished picture. 
When the sandwich of paper and film 
passes through the rollers, the pressure 
breaks a small sealed pod attached to the 


(Continued on page 16) 





provement which has occurred since the 
invention of photography itself. In a few 
years, it should work a change of great 
significance in nearly every process, in- 
dustrial, commercial, scientific, where pho- 
tography is used, possibly even in astron- 
omy. 

Realizing the vast potentialities of the 
new now-you-take-it, now-you-see-it proc- 
ess for amateur photography, which is 
probably our greatest peacetime hobby, 
Polaroid has concentrated on perfecting 
a method of producing a positive print 
in from 40 to 50 seconds after the camera 
is snapped, regardless of the size or type 
of camera and the conditions of taking the 
picture. Nothing else has been changed — 
the amateur can still fuss and fume as 
much as he pleases while setting the cam- 
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HALL OF EARTH, AIR, AND SKY 





of the Pp olytechnic Institute of Pp uerto Rico 


By ARMAND N. Spitz, Franklin Institute 


HE STORY IS TOLD that, after 

Christopher Columbus discovered 

Puerto Rico in 1493, he described 
the island to Queen Isabella by crushing 
his napkin in his hand and dropping it 
in a hundred wrinkles before her. The 
peaks and valleys of this tropical terri- 
tory of the United States are earth fea- 
tures of unusual beauty. Not far from 
the southwest corner of the island is the 
Polytechnic Institute of Puerto Rico, sur- 
rounded by magnificent mountain scen- 
ery, overlooking a valley which stretches 
off toward the Caribbean Sea. The earth 
is rugged, its products are lush. Not in- 
frequently there is a quiver of the ground 
to remind the local residents and the peo- 
ple of the world that only a very few 
miles away is one of the world’s most 
active seismic regions. 

The air above San German, the an- 
cient town watched over by Polytechnic, 
is clear as only the air of a non-industrial 
region can be. ‘The trade winds and the 
local circulations produce weather as 
nearly ideal as any that can be imagined, 
a year-round average temperature of 76°, 
with variations of no more than 20 de- 
grees from season to season. 

On this rich earth, breathing this 
friendly air, are those who turn their eyes 
to the sky. It is to such a group of stu- 
dents, in such a background, that a 
unique new educational opportunity will 
soon be offered. ‘The Polytechnic Insti- 
tute last month broke ground for its pro- 
posed Hall of Earth, Air, and Sky. In 
this building will be housed a miniature 
planetarium, a telescope, a seismological 
station, and a weather observatory, all to 
be operated by students under the direc- 
tion of the faculty. It is planned to dedi- 
cate the building and instruments this 
spring, possibly at the May commence- 
ment. 

The groundwork for so advanced a 
step in science education was well laid. 
The Polytechnic Institute of Puerto Rico 
was founded just 35 years ago to make 
available on the island an inter-racial, 
inter-denominational school, where the 
sons and daughters of rich landowners 
and peasant workers might meet on the 
same level for work and study. ‘Today its 
campus covers 275 acres. There are about 
60 buildings, most of them concrete 
structures designed to withstand earth- 
quake, hurricane, and fire. The faculty 
is composed of both Puerto Rican and 
continental Americans, but the student 
body has been drawn almost wholly from 
the island itself. Beginning as an ele- 


mentary school, the Institute soon met 
the demand for a high school, and later 
was formally changed to a liberal arts 
college. Authorized to confer higher de- 
grees, the Institute graduated its first 
college class just 20 years ago. Its sci- 
ence courses already included physics, 
chemistry, and biology, but Dr. Jarvis 
Morris, then the Institute’s president, 
hoped for expanded studies in science. 

The idea for the Hall of Earth, Air, 
and Sky was born one day in May of 
1945, when a lecturer, visiting the college 
to talk about new teaching techniques, 
casually mentioned his interest in astron- 
omy. So many students were eager to 
know more that a stargazing session was 
scheduled for that evening, to be held on 
the roof of the guest house, Costello 
Hall. Although there was no time for 
a formal announcement, almost every 
student on the campus at the time made 
his way to the roof to peer through the 
hand telescopes and binoculars which had 
been hastily corralled. Some saw the 
Southern Cross for the first time, al- 


though they had lived their lives in a 
region where it could easily be viewed. 
There were the usual questions and many 


more that gave evidence that this was the . 


door-opening for many — the full reali- 
zation that a knowledge of the stars could 
be had. 

That night there was an earthquake. 
It was not a severe shock. It lasted for 
only a few seconds. Such a tremor is 


fairly frequent in Puerto Rico. The fol- , 


lowing day the avalanche of questions 
demonstrated to the visitor and to the 
college president alike that the field was 
fertile, if only something could be done 
abovt it. 

A { w days later this story was being 
told to Dr. Luis J. Fernandez, noted 
ophthalmologist of San Juan. He had 
just displayed his own portable refractor 
and his astronomical library. At his sug- 
gestion, a practically new 5-inch Zeiss 
refractor, with complete auxiliary equip- 
ment, was found. 

Then Pedro A. Piza came into the 
picture. Senor Piza is a successful San 


The Peerless planetarium star projector which is being installed in the 21-foot 
concrete dome at Polytechnic Institute. The hemispheres through which star 
images are projected are attached to the polar axis, controlled by the lower crank 
for daily motion. The upper crank turns the long axis in the plane of the equator 
to reproduce apparent latitude changes. Attached to the northern hemisphere are 
the sun, moon, and five naked-eye planet projectors. Four lights, two white and 
two blue, provide general illumination of the dome. The entire instrument is con- 
trolled by hand with switches and rheostats mounted on a panel before which the 
lecturer sits. Photo by Maycheck. 
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The Peerless planetarium orrery, shown here, is designed to —engecar yg olen 

orreries do, the fundamental motions of the solar system. T is — e ore a 

permits the observer to get the point of view of a person — sag . 
showing such phenomena as eclipses, phases, and the midnight sun. 


Juan businessman, despite the fact that 
he is much more interested in his hobby 
of mathematics than he is in his business. 
Without formal training in mathematics 
cr the sciences, he advanced himself to 
the point where he has written one book, 
Fermagoric Triangles, and a number of 
papers which have been published in 
mathematical journals in this country, 
in Europe, and South America. Being an 
amateur in mathematics he 1s _inevi- 
tably interested in astronomy and other 
sciences. The thought that the interest of 
some young people of his island might be 
stimulated led him to agree to procure 
the Zeiss telescope for the Polytechnic 
Institute. Only a few months later, he 
volunteered to sponsor the move to give 
the college at San German the oppor- 
tunity to teach with the use of such 
modern educational devices as the Peer- 
less planetarium and orrery, weather in- 
struments which will parallel the instal- 
lations at many Weather Bureau stations, 
and a specially designed seismograph. 

The Peerless star projector is a highly 
simplified instrument, designed to make 
it possible to recreate the appearance and 
motion of the heavens as seen at any time 
from any place. The dome at San Ger- 
man will be of concrete (see the front 
cover). Its internal diameter will be 21 
feet, and the zenith will be 15) feet 
high. A complete ventilating system will 
be built into the dome, so that there will 
be constant change of air even when the 
full capacity of about 60 persons Is being 
accommodated. Under usual circum- 
stances, class groups or other audiences 
will average about 40 persons. 

The star projector is operated by hand, 
to demonstrate both daily and latitude 
motions. Individual projectors for sun, 
moon, and planets may be set for any 
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desired date. It is possible to show the 
progress of an eclipse with a special de- 
vice attached to the sun projector, while 
the moon projector can be simply ad- 
justed to show the current phase. [he 
Milky Way projector also supplies 
images of other diffuse objects such as 
the Andromeda galaxy, the Hercules and 
Perseus clusters, Praesepe, and the Mag- 
ellanic Clouds. There are still other 
auxiliary projectors which can be used 
to demonstrate the seasonal motion ot 
the visible constellations, and to indicate 
the meridian, ecliptic, equator, and hour 
circles. ‘The Zeiss telescope will be 
housed on the roof, which will be used 
as an observing platform in connection 
with the program. 





Pedro A. Piza, sponsor of the new in- 
stallation at Polyt chnic Institute. 





In the lobby of Polytechnic’s Hall 
of Earth, Air, and Sky, will be the Peer- 
less orrery, a unique model of the me- 
chanics of the earth-sun-moon system, 
together with attachments to show the 
appearance of such phenomena as retro- 
grade motion of the planets, morning and 
evening stars, and various types of 
eclipses. The most unusual feature of 
this orrery is the ability to see the celes- 
tial line-up not only as viewed from the 
outside looking down but also as seen 
from various points on the surface of the 
earth. ‘This device not only demonstrates 
the basic astronomical motions, but can 
also be employed in teaching meteorology 
and climatology. 

The installation of weather instru- 
ments will include an electrical trans- 
mitting remote indicating wind vane and 
anemometer, with dials mounted in the 
lobby. Also on display and in operation 
will be a microbarograph, to make graph 
records of minute fluctuations of atmos- 
pheric pressure, a hygrothermograph to 
record changing temperature and humid- 
ity conditions, and a recording rain gauge 
which measures rainfall by translating 
the weight of accumulated precipitation 
in a bucket which rests upon a specially 
calibrated scale. The weather instru- 
ments will be inspected regularly by stu- 
dents delegated to make the official ob- 
servations. In addition, the equipment 
will make an interesting action exhibit 
for all who come into the building, since 


‘the weather elements can be directly read 


at any moment. All weather instruments 
are standard Bendix-Friez equipment. 

On the opposite side of the lobby will 
be the Polytechnic’s earthquake observa- 
tory. A concrete pillar is being sunk to 
the rock of the mountain. Upon the pillar 
will be the specially designed Swift- 
Barnes electronic seismograph. The visi- 
ble recording of this instrument makes it 
particularly suitable for teaching pur- 
poses, at the same time that it will be 
sensitive enough to produce seismograms 
of distant disturbances. Because of the 
fact that Puerto Rico lies so close to the 
Caribbean seismic center, the instruments 
have been built with extreme precision 
so that they can combine sensitivity with 
ruggedness. In addition, an alarm has 
been built into the detector unit, so that 
the first tremors of an incoming earth- 
quake will send a signal to the nearby 
science building, where the Institute’s 
administrative offices are located. ‘This 
audible and visible signal will announce 
that something interesting is happening, 
and students and faculty alike can go 
immediately to the Hall of Earth, Air, 
and Sky, to watch the autograph of the 
island’s tremors. 

The spirit of teaching is independent 
of teaching equipment or techniques, but 
the process of learning can be greatly ac- 
celerated by using modern devices. No 
longer will the students in the hills of 
San German wonder with only a little 
less fear than their neighbors about the 
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Felix Juan Serralles (left) and Carlos 
Seijo, Puerto Rican amateur astronomers. 


earthquakes which sometimes come. In 
the future, earthquakes will be a chal- 
lenge to make their seismograph records 
useful to themselves in the learning proc- 
ess and to others who may be studying 
about the behavior of the earth nearby. 
Weather will no longer be the too easily 
ignored pleasant wind and temperature 
and humidity conditions; it will be the 
product of physical processes, regularly 
observed and interpreted, and a scientific 
method of analysis will supplant casual 
awareness. 

With the dedication of the Hall of 
Earth, Air, and Sky, Polytechnic stu- 
dents and the people of Puerto Rico will 
also have the opportunity to study their 
man-made sky, not nearly so inspiring as 
the reality outside, but much more versa- 
tile from an educational point of view. 

Puerto Rico is an island of strange 
contrasts and anachronisms. Giant trans- 
port planes are part of the same scene 
that is dominated by plodding oxen, who 
might seem to have been brought from 
Biblical lands and times. Hundreds of 
thousands of jibaros or peasants, who 
barely manage to scrape together enough 
to buy their rice and beans, sometimes 
turn their eyes upward in the age-old 
awe and wonderment which comes with 
an awareness of the stars. In a land 
struggling to lift its masses to literacy, 
there has grown up the Polytechnic In- 
stitute, with courses planned to give the 
earnest students of the island a view not 
only of the knowledge man has gained 
through the centuries, but also an under- 
standing of the obligation that such 
knowledge places upon them. 


Names of Meteor Correspondents: 


Rolande Alcala Caquias, Playa de 
Ponce; Miguel de los Angeles Correa, 
Guayanilla; Victor Medina Cruz, Fa- 
jardo; Placido Feliu, San German; 
Amoros Mendez, Bayamon; William H. 
Montalvo, San Juan; Frances Pinero 
Mundo, Rio Piedras; Sergio Rubi Neg- 
ron, Rio Piedras; Carmen Adele Pico, 
Santura; Mario Quiles, Guanica; Elfren 
Romales, Caguas; Angel M. Rosario, 
Hato Rey; Francisco Rosario, Morovis; 
Carlos Seijo, San Juan; Vicente Urbis- 
tondo, Perez. 
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O N JANUARY 12th, a Sunday, just 

after sunset over the island of 
Puerto Rico, a brilliant fireball illumi- 
nated the sky and left in its wake a train 
which lasted probably half an hour and 
was visible from all parts of the island. 
Thousands of persons were startled by 
the sudden flash of light and speculation 
ran high as to the cause of this unusual 
phenomenon. 

Carlos E. Seijo, of San Juan, well- 
known amateur astronomer, sent Sky and 
Telescope a clipping from El Imparcial, 
daily illustrated newspaper, which de- 
scribed the meteor briefly and carried a 
photograph of the meteor train. This 
picture is reproduced here, as it repre- 
sents a very fine case of an enduring train, 
and illustrates the changes which take 
place in such trains if they remain visible 
long enough for the effects of upper at- 
mosphere air movements to be noticeable. 
As the sun had just gone down, the me- 
teor train was in the sunlit portion of 
the atmosphere, which accounts in part 
for its prolonged visibility. 

In response to further communication 
with Mr. Seijo, and an item in E/ Jm- 
parcial, we have received letters from 
15 independent observers of the phenom- 
enon; the names of these correspondents 
are given below. Further information is 
still required, particularly as to the be- 
ginning and end points of the meteor, 


Gilberto Vazquez, “El Imparcial” photog- 
rapher of the meteor train picture. 










This picture of the train of the meteor 

was taken some 10 or 20 minutes after 

the actual flight of the fireball. Photo- 
graph courtesy “El Imparcial.” 


for the accounts on hand at this time do 
not include sufficient data of this kind. 

There is considerable variation in the 
reported time of the occurrence of the 
meteor, estimates ranging all the way 
from 6:10 p.m. (Atlantic standard time) 
to 6:35, but apparently 6:20, which was 
10 or 15 minutes after sunset, is a good 
average. Mr. Seijo reports that it was 
about 20 minutes before any distortion in 
the straight-line extent of the train could 
be noticed, but other observers state that 
changes began in five or 10 minutes. Just 
how long after this the picture was taken 
by El Imparcial’s photographer, Gilberto 
Vazquez, is not known at present. T he 
changes observed in meteor trains of this 
kind may be of value in studying motions 
in the upper atmosphere. 

Several observers reported hearing det- 
onations right after the meteor’s passage. 
Apparently the fireball was not seen to 
explode, but one observer thought it as 
big as a basketball. The flight was gen- 
erally in a southwesterly direction, from 
almost over San Juan on the north shore 
of the island to Guanica on the south 
shore. Mr. Seijo’s observations and those 
of Felix Juan Serralles, at Ponce, also 
on the south shore, agree in this general 
traiectorv. Thus the meteor passed nearly 
overhead for two of the largest cities on 
the island. However, William H. Mon- 
talvo, San Juan, in a report to the Amer- 
can Meteor Society, states that the be- 
ginning point was halfway up the sky 
from the south point to the zenith, and 
that the end point was in the direction of 
the setting sun. ; 

The meteor itself was described bv 
most observers as red or orange-red. All 
observers agree on white as the color of 
the illuminated train, although some 
said it later changed to rose, which may 
have been the effect of the deepening 


sunset. 
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Reproduced from the “American Ephemeris and Nautical Almanac.” 


The Total Eclipse in May 


HE FIRST ECLIPSE in 1947 is 

the best one, as it is total, of the sun, 

and visible over a large portion of 
South America and South Africa. Total- 
ity will last as long as 5" 14°, although 
this occurs in the middle of the South 
Atlantic Ocean. The chart above shows 
the path of totality as well as the vast 
region from which partial eclipse of vari- 
ous magnitudes may be seen. The well- 
populated regions of southern and eastern 
South America are favored, obscura- 
tion being about 87 per cent at Rio de 
Janeiro and 79 per cent at Buenos Aires. 

At the left is a chart reproduced from 
the special eclipse supplement to the 
American Ephemeris. Greenwich civil 
time of totality is marked along the path, 
as well as the duration in minutes and 
seconds. A similar chart for South Af- 
rica may also be found in the eclipse 
supplement, which may be procured for 
25 cents from the Superintendent of 
Documents, Washington 25, D.C. 

Dr. G. Van Biesbroeck, Yerkes Ob- 
servatory astronomer taking part in the 
National Geographic Society-Army Air 
Forces expedition, will carry out observa- 
tions to test further the effect of rela- 
tivity in changing the apparent positions 
of stars near the sun. He will use a 
20-foot telescope built for the purpose 
at Yerkes, with a new lens corrected for 
red light. This will make it possible to 
filter out the strong green of coronal 
light near the sun. On the same plates 
on which he takes the region around the 
sun, Dr. Van Biesbroeck will record an 
other group of stars at a position in thé 
sky at right angles to the first group. 
Light from the second region will be re- 
flected into the telescope tube by a half- 


silvered mirror. Six months after the 
eclipse, the Yerkes astronomer will repeat 
the observations at night, when the sun 
will not be in the eclipse field to bend 
the rays of starlight. This is the usual 
manner of ascertaining star positions for 
the Einstein test, but Dr. Van Biesbroeck 
will be further aided by high-altitude bal- 
loon and aircraft measurements of air 
temperatures and densities at the time of 
the eclipse. This will permit drawing up 
better refraction tables than hitherto pos- 
sible at eclipse observations, and it will 
result in more accurate measurements of 
the positions of the test stars. 

At least nine expeditions will be in the 
path of totality. Fifty miles north of 
Cordoba Observatory, Director Enrique 
Gaviola will head an observing group. 
Dr. B. H. Dawson will lead a party rep- 
resenting the Asociacion Argentina 
“Amigos de la Astronomia” to Itati, in 
northern Argentina, and a group from 
La Plata Observatory will observe near 
Corrientes. 

Farther east, at Araza, will be the 
Brown University-Skyscrapers expedition 
headed by Professor Charles H. Smiley. 
At Bocayuva and Lassance, in addition 
to the National Geographic-Army Air 
Forces parties, will be two groups of 
Brazilian astronomers and expeditions 
from England and New Zealand. The 
English expedition is under the auspices 
of the Joint Permanent Eclipse Commit- 
tee of the Royal Society and the Royal 
Astronomical Society; it is led by Dr. 
J. A. Carroll, director of physical re- 
search, Admiralty, veteran of five earlier 
eclipse observing programs. C. B. Michie 
is leader of the expedition from the New 
Zealand Astronomical Society. 





























NEWS NOTES 


OUR SYSTEM AND 
ANDROMEDA 


The center of our Milky Way system 
is hidden behind clouds of obscuring 
dust and gas. A nuclear bulge dis- 
covered by W. Baade at Mount Wilson 
“represents a significant advance in the 
study of galactic structure,” according 
to Dr. Ira Bowen’s report of the work 
accomplished at the Mount Wilson Ob- 
servatory for the year 1945-46. Photo- 
graphs secured with the 100-inch tele- 
scope with red-sensitive plates show 
extremely high star densities in Sagit- 
tarius, suggesting that the region studied 
is a part of the galactic nucleus. This 
region, five degrees from the presumed 
center, shows more than 400 variable 
stars per square degree, surpassing by 
a factor of at least 30 the numbers in 
Milky Way fields previously studied. 
The majority of these variables turn 
out to be the cluster-type Cepheids 
usually found in comparatively small 
numbers at low galactic latitudes. 
\oreover, they are all at approximately 
the same distance from us. Most of 
them have maximum magnitudes be- 
tween 16.5 and 18.0, and their numbers 
fall off rapidly with fainter magnitudes. 

Since cluster-type variables all have 
nearly the same absolute luminosity, 
their distances can be computed if prop- 
er allowance is made for interstellar ab- 
sorption. Provisionally, the distance of 
this group of variables is found to be 
nine kiloparsecs. It is probable that it 
is a part of the “nuclear buige,” and as 
such indicates that the central region 
; system is composed of stars 
(Baade’s type II) like those in the cen- 
tral region of the Andromeda galaxy. 


ot our 


As for progress on the Androme- 
da nebula itself, Dr. Baade has re- 
determined its diameter from. studies 


of B stars and open clusters. The new 
value is about 20 kiloparsecs (65,000 
light-vears), which compares well with 
the diameter of our own system ascer- 
tained from studies of the same classes 
of objects. 





REFRACTION IN ARCTIC 
REGIONS 


Everyone has seen a flattened, oval- 
looking sun near the horizon. Students 
of astronomy appreciate the fact that 
differential atmospheric refraction is 
responsible for this effect. In arctic 
regions, where the sun never gets very 
far above the horizon, such refraction 
may seriously handicap celestial navi- 
gation by explorers and aviators. There 
are several mathematical theories for 
telling the true from the observed ap- 
parent positions of celestial objects. All 
the theories give results in good agree- 
ment except when the celestial body 








By Dorrit Horrveir 








under observation is close to the horizon, 
as the sun is for arctic explorers. 
Professor Charles H. Smiley, of 
Brown University, is collecting data on 
the change of the apparent vertical di- 
ameter of the sun caused by the change 
of the angle of refraction for all lati- 
tudes. While on his solar eclipse expe- 
dition to Brazil he will obtain the data 
for all latitudes between Providence and 
Rio de Janeiro. Through the co-opera- 
tion of the U. S. Navy Bureau of Re- 
search, the Finn Ronne antarctic expe- 
dition will carry out the observations 
from —22° to the South Pole. Within a 
year it is hoped that the observing pro- 
gram will be extended to the North 
Pole also. All the data will be reduced 
under the direction of Professor Smiley 
for the preparation of complete new 
tables of solar refraction. ‘These tables 
may then help scientists to choose be- 
tween the various refraction theories. 





AMERICAN METEORITE 
MUSEUM 


At Winslow, Ariz., near the great 
Meteor Crater, a new museum has been 
opened, founded by Dr. and Mrs. H. 
H. Nininger, expert meteoriticists. 
Containing one of the world’s largest 
meteorite collections, the museum boasts 
the world’s only known copper meteor- 
ite, meteorites showing diamonds, and 
one that actually fell into a house. 





WEATHER CONTROL 
PREDICTED 


Speaking before the Institute of 
Aeronautical Sciences recently, Dr. V. 
K. Zworykin, of Radio Corporation of 
America, ventured to predict that the 
time is approaching when man will be 
able to do something about the weather. 
New electronic calculators will play an 
important role. Of course they will not 
be able to divert an oncoming storm; 
but because of their speed in making 
the computations necessary for forecasts, 
they will yield results quickly enough 
to give the future weather man time to 
intercede with the weather. 

Man-induced changes over large 
areas or changes sufficient to bring 
about climatic differences are not an- 
ticipated. Purely local modifications 
are, however, possible, according to Dr. 
Zworykin. Wartime developments dem- 
onstrated, for example, the possibility of 
producing or dispelling fogs, and of 
producing snow artificially. “The hope 
for effective weather control rests in 
the fact that the condition preceding 
many of the weather processes which 
it may be desirable to control is essen- 
tially unstable or metastable. ... Thus, 
while the energy finally released may be 


enormous, that required to trigger the 
release may be quite modest. Further- 
more, the magnitude of the triggering 
energy required will greatly depend on 
the time and place at which it is ap- 
plied.” 

Two methods are available to provide 
energy for altering the weather. One 
consists of spreading a combustible sub- 
stance over a large area (for instance, 
oil on water) and igniting it. The 
resulting updraft should change the mo- 
tions of the higher-level air masses. 
The other method would utilize solar 
radiation at “weather control areas’ — 
large absorbing areas blackened by car- 
bon deposits, which could at will be 
changed into highly reflecting areas by 
the formation of artificial fogs. 





ASTRONOMY IN THE 
ANTARCTIC 


Professor Robert L. Nichols, head of 
Tufts College department of geology, 
left in January to take part in the 
antarctic expedition headed by Comdr. 
Finn Ronne, USNR. Newspaper ac- 
counts report that the expedition will 
explore the antarctic for uranium and 
other mineral deposits, employing the 
1,000-foot ship, City of Beaumont. Dr. 
Nichols took with him a set of Sky and 
Telescope, for reference in observing the 
southern skies. 

The expedition is being sponsored by 
the federal government and _ private 
groups, including the American Geologi- 
cal Society and the American Antarctic 
Association. It is expected that in a 
year and a half vast areas “down under” 
will be thoroughly charted and explored. 
Studies in oceanography, cosmic rays, 
aurora australis, meteors, botany, and 
zoology, are to be carried on. In ad- 
dition to his duties as a geologist, Dr. 
Nichols will carry out most of the work 
related to astronomy. 


EDUCATOR DIES 


William B. Stearns, of Milton 
Academy, Milton, Mass., although a 
member of several astronomical | soci- 
eties, was probably not too well known 
to astronomers outside the Boston area. 
We wish to commemorate him in these 
notes because of his achievements in in- 
troducing navigation and astronomy 
into a secondary school curriculum. 
After having given successful courses 
in navigation at Milton Academy, he 
founded an observatory there, which 
later rendered service to Harvard and 
the American Association of Variable 
Star Observers. Dr. Stearns died in 
Boston in January at the age of 76. 
Astronomy is a field well adapted for 
study in secondary schools — may his 
fruitful experience be repeated in many 
other such institutions. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 76th meeting of the American 
Astronomical Society. Complete abstracts will be published elsewhere. 


Earth’s Gaseous Envelope 
and the Sun 


ETEOROLOGISTS, astronomers, 

and ionosphere experts together 
presented a symposium on current prob- 
lems of the relation of solar variations 
to changes in the earth’s atmosphere. 
The gaseous envelope in which we live 
is not only the medium where weather 
is made, but that in which we carry on 
a significant amount of modern com- 
munication and high-speed travel. 

Dr. Donald H. Menzel, of Harvard 
Observatory, who arranged the sym- 
posium, reviewed the various earth-sun 
relationships. He pointed out that 
solar-caused variations in the earth’s 
magnetism, aurora and night-sky lumi- 
nescence, and ionospheric changes were 
established without question. Varia- 
bility of the ozone layer, itself produced 
by the sun’s ultraviolet radiation, is 
highly probable but subject to further 
test. High-frequency radio noise (on 
radar and television frequencies) comes 
to us from active solar regions. ‘The 
problem of weather changes produced 
by the solar variations is highly impor- 
tant, but many of the suggested rela- 
tionships are still unproved. As for the 
effects on life and human affairs, pro- 
posed by many writers in the past, 
nothing definite has yet been established. 
As early as 1801, Sir William Herschel 
examined the relation between solar ac- 
tivity and the price of wheat, and dis- 
cussed possible weather effects. But 
almost all natural phenomena show 
cyclic behavior, so the mere existence of 
similar cycles cannot be considered con- 
clusive proof in any one case. 

The Harvard astrophysicist pointed 
out that definite physical connections 
must be established before any correla- 
tion can be accepted. For these, we 
must understand the physical processes, 
both in the sun and in the earth’s at- 
mosphere, which produce the observed 
effects. Sunspots have in the past been 
used because of the ease with which 
their variations are observed, but other 
changes, such as in prominences, faculae, 
flocculi, granulation, and in the solar 
corona, may provide better indexes. 

As an example of the kind of physical 
analysis required to develop these 
studies, Dr. Menzel proposed a mecha- 
nism to account for the recently discov- 
ered radio emission from the sun. The 
greatest portion of the energy detected 
by radar turned to the sun comes from 
active spot regions rather than from the 
entire surface. The intensity of the 
emissions, in the range from 30 to 200 
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megacycles, may exceed the expected 
black-body emission from a sphere at 
6,000° C, by a factor of 10,000, This 
is all the more surprising when it is 
realized that the sun’s envelope is a 
kind of ionosphere which tends to re- 
tain within the sun all such long-wave 
radiation. 

If we regard the sun as a sphere, 
there is no chance of accounting for the 
Dr. Menzel believes. 


excess emission, 


But the long, threadlike prominence 
filaments that surge into coronal re- 


gions may act as radiation surfaces for 


these radio waves many thousands of 
times greater in total area than the 


spherical solar surface. Just as a lamp 
with a long filament radiates more 
energy than one with a short filament, 
these prominence threads emit far more 
radio energy than the solar surface does. 
Thus the sun sends up its own radio 
antennae. ‘There should be a direct 
relationship between solar radio out- 
bursts and the bright hydrogen erup- 
tions viewed against the solar disk. 


Atmospheres in Action 


OTION PICTURES of events in 

the sun’s atmosphere have been a 
reality since the pioneer work at the 
MecMath-Hulbert Observatory in the 
early ’30’s. Prominence activity on the 
sun furnishes spectacular material to il- 
lustrate the variety and power of the 
forces at work on our nearest star. 
These pictures may be taken with a 
coronagraph or the spectroheliokinemato- 
graph. Dr. W. O. Roberts, of Har- 
vard’s Climax station, showed the latest 
films taken at the High Altitude Ob- 
servatory, including the sequence of the 
eruptive arch prominence of June 4th 
last year, the greatest ever recorded and 
almost as large as the sun itself (see 
Sky and Telescope, No. 58, August, 
1946). Another sequence showed 
eruptions whose form resembled the 
atomic bomb, complete to the mush- 
room cap, except on a tremendously 
larger scale. 

Dr. Roberts pointed out that the 
decisive stages of World War II were 
fought during a minimum of solar ac- 
tivity (sunspot minimum was about 
1944.3 from Mount Wilson data), and 
this accounted for a good part of the 
excellent reliability achieved by the 
radio communication upon which much 
of our military strategy depended. ‘The 
quietness of the sun and its atmosphere 
resulted in relatively few radio disturb- 
ances. At present, with the maximum 
of solar activity approaching, radio ser- 


vice interruptions are more frequent and 
intense. 

Sunspots, corona, and prominences 
all appear to be essentially in the same 
phase of their solar activity cycles at 
the time of minimum, Dr. Roberts 
stated. 

With Alan H. Shapley, formerly of 
the Department of ‘Terrestrial Magne- 
tism of the Carnegie Institution and one 
of the symposium speakers, the Climax 
staff has jointly developed a new cor- 
relation between the appearance of bril- 
liant areas of coronal emission at the 
east limb of the sun and the occurrence 
of magnetic disturbances very strongly 
three to seven days later. ‘The ter- 
restrial effects of the coronal conditions 
are felt while the areas of bright emis- 
sion are still in the half .of the sun’s 
disk that has not reached the solar cen- 
tral meridian. 

In his symposium paper, Mr. Shapley 
pointed out that present evidence ‘ndi- 
cates that a seat of effective solar ac- 
tivity is localized on the sun and rotates 
with the sun. ‘Thus, instead of using 
relative sunspot numbers or other gen- 
eralized indexes for correlation and 
prediction purposes, the activity and co- 
ordinates of each separate active region 
on the visible disk of the sun should be 
employed. 

As for the ionosphere itself, 
techniques have advanced to the stage 
that continuous records may now be 
made of changes in the characteristics of 
the various layers of the ionosphere. 
‘These are the layers which selectively 
reflect and refract radio energy, and it 
is by their existence that we are able to 
transmit radio messages around the 
curved surface of the earth. By con- 
tinuously propagating and receiving the 
reflected radiation of certain wave 
lengths, it is possible to keep track of 
each ionosphere layer, and particularly 
to know how it changes its height with 
time. Mr. Shapley showed motion pic- 
tures, made by the Department of Ter- 
restrial Magnetism of the Carnegie 
Institution of Washington, of such 
ionospheric records. (The pictures are 
lapse-time and speed up the events in 
the same way that solar prominence 
pictures are accelerated.) Storms in the 
ionosphere are shown that sometimes 
blast the layers right out of existence. 
The motion picture screen represents 
the co-ordinates of wave length and 


radio 


height. 
Data on these ionosphere changes 
were presented by Dr. Joseph H. 


Dellinger, chief of the Central Radio 
Propagation Laboratory of the National 



































PHOTOGRAPHS OF THE FIRST V-2 NIGHT FLIGHT, DECEMBER 17, 1946 


These two pictures show the path of the first night flight of a V-2 rocket in the experimental firings at White Sands Proving 
Ground in New Mexico. They were taken with special meteor cameras of three inches aperture, f/2.5, equipped with shutters 
rotating at 1,800 r.p.m. and operated under the direction of Fred L. Whipple, of Harvard Observatory, with the assistance of 


Joseph L. Gossner, student in astronomy at Harvard. 


The cameras were designed to photograph the artificial me- 


teors to be launched from this rocket, at heights of about 30, 40, and 50 miles, but the firing mechanism failed to work and 
no “meteors” were observed visually or photographically. 


Nevertheless, these pictures, taken (left) from a station five miles west and four miles north of the launcher, and (right) from 
three miles south of the launcher, demonstrate well the problems of duplicate meteor photography. The exposures were 
started 50 seconds after the rocket was launched and were continued for one minute. The bright part of each trail is the jet 


of the V-2. 


About 22 seconds after the start of the exposure, burnout occurred, but the hot carbon vanes in the jet stream were 


still visible, producing the faint parts of the trails. The rocket was 27 miles high at the time of burnout. It reached a velocity 
of 5,450 feet per second and achieved a maximum height of 114 miles. It landed 24 miles north and a little west of the launcher, 
so the early trajectory was bent a few degrees to the north of the vertical. 


The photographs are here oriented with north at the top. Notice the change in appearance of the trails from the two sta- 

tions, and the difference in direction with regard to the background stars, caused by the different angles from which the 

flight was viewed. The measurement of such trails for meteors leads not only to the calculation of the orbits of these particles, 
but also to information concerning the temperature and density of the upper atmosphere. 


Bureau of Standards, and also by Dr. 
Harlan ‘IT’. Stetson, whose Cosmic Ter- 
restrial Research Laboratory at Need- 
ham, Mass., has for many years carried 
out a program to correlate 
ception, solar activity, geomagnetic 
changes, and the aurora. Marked an- 
nual variations are found in the ioniza- 
tion of the E and F layers, with a 
maximum for the E layer in midsummer 
and for the F layer in midwinter in the 
Northern Hemisphere. Sky-wave (re- 
flected) propagation at high frequencies 
cannot be satisfactorily predicted from 
ionization at the reflecting layer alone. 


radio re- 


Temperatures of Atmospheres 


R. LEO GOLDBERG, of the 

University of Michigan Observa- 
tory, reporting on a joint research by 
himself and Dr. Menzel, described two 
possible theories to explain the anomaly 
of the solar corona, which appears to 
have a temperature of 700,000° C. or 
higher, more than 100 times hotter than 


the surface of the sun itself. The spec- 
trum of the corona is consistent with 
the idea of excitation produced by a 
number of tiny hot spots on the solar 
surtace, area less than 
kilometer. Limitations of 
power would prevent such 
tiny areas from appearing excessively 
bright in visual light. 

The alternative and possibly favored 
explanation is that streamers or pockets 
of gas bubble up from the interior of 
the sun. ‘This material, perhaps as hot 
as a million degrees, gradually cools 
and produces various forms of coronal 
and prominence streamers. Either hy- 
pothesis requires a large amount of 
radiation from the sun in the extreme 
ultraviolet region of the spectrum, and 
this would have a significant effect on 
the earth’s atmosphere. 

While the earth’s atmosphere does not 
compare in its temperature range with 
that found on the sun, it is well known 
that at about 40 miles above the surface 
the earth’s air is near the temperature 
of boiling water. Dr. Fred L. Whipple, 


their combined 
one square 
resolving 


of Harvard, presented a critical sum- 
mary of the determinations of 
atures and densities in the atmosphere 
to a height of about 125 kilometers. 
He pointed out how well recent V-2 
rocket flights have confirmed the char- 
acteristics of the tentative standard at- 
mosphere of the National Advisory 
Committee on Aeronautics, a confirma- 
tion also provided by two-camera ob- 
servations of meteors. In future work, 
he said, there should be 

between meteor studies in the photo- 
graphic and in the radio regions of the 
spectrum. 


temper- 


ee « 
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Lower Atmosphere Problems 


WO PAPERS by Massachusetts 
Institute of ‘Technology meteorolo- 

Dr. H. C. Willett and Dr. B. 
Haurwitz, indicated their primary con- 
cern with the lower atmosphere, where 
our weather takes place, at least in its 
final stages having immediate effect on 
surface life. But in each these 


gists, 


Case, 
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These charts show the distribution of mean pressures in the Northern Hemisphere for similar periods a year apart, at left for 
November 12-16, 1938; at right for November 14-20, 1937. The zonal index is the difference between the pressure at latitude 


35° (usually high) and the pressure at latitude 55° (usually low). 
upset the usual pattern of prevailing westerly winds in the 35°-55° zone. 


into more and smaller centers. 


landic lows into two parts, and the presence of a high-pressure area over Canada. 
pressure systems are concentrated toward the pole, with the highs to the south, a condition favoring strong circulation of the 


atmosphere. The interval of the pressure contours is five millibars. Diagrams courtesy Massachusetts Institute of Technology. 


scientists indicated the need for finding 
a mechanism whereby weather changes 
in the troposphere occur as a result of 
changes in the temperature and pressure 
distribution in the upper atmosphere. 
The ozone layer, extending from 20 
to 40 kilometers above the earth’s sur- 
face, and produced by the action of 
ultraviolet sunlight, may hold the key 
to the problem. Dr. Haurwitz pro- 
posed that sudden bursts of solar energy, 
particularly in the ultraviolet, might 
raise the temperature of local regions 
of the ozone layer as much as 50° ab- 
solute. As regions where the sun was 
near or below the horizon would not 
be affected, horizontal temperature and 
pressure gradients would be produced 
and the ozone layer set in motion. ‘The 
resulting mass transport in the ozone 
layer must then be reflected in pressure 
changes at the ground, inasmuch as the 
mass of the ozone layer is appreciable. 
Higher-level changes, such as in the 
ionosphere, would be of negligible effect, 
and the ozone layer would represent the 
link between changes on the sun and the 
weather on the earth’s surface. 
Weather departures from normal, 
sometimes lasting almost continuously 
for a month, a season, a year, or even 
a period of years, may be directly trace- 
able to solar activity, but Dr. Willett 
pointed out that the necessary erratic 
fluctuations of sources of heat and cold 
are not observed in the troposphere and 
must be looked for in the upper at- 
mosphere. But the mechanism is yet 
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to be found and understood, so that 
today meteorologists are able to explain 
and predict only the usual short-period, 
day-to-day fluctuations which are ob- 
served in the movements of air masses, 
frontal systems, and the usual sequence 
of migratory highs and lows. ‘The oc- 
casional large-scale erratic fluctuations, 
which in the course of a few days radi- 
cally alter the general circulation pat- 
tern over a large part of the Northern 
(and possibly also the Southern) Hemi- 
sphere, and similar long-period fluctua- 
tions in the general circulation, have no 
adequate explanation. More informa- 
tion on solar heating of the upper at- 
mosphere may help solve these problems. 


Eclipsing Binaries 


OUBLE STARS that occult each 

other came in for a large share of 
attention, first in a symposium on 
eclipsing binaries, at which Dr. Henry 
Norris Russell, of Princeton Univer- 
sity, presided, and then in the lecture, 
“The Royal Road of Eclipses,” in which 
he summarized the present progress in 
the study of these important stars. At 
the symposium, theoretical papers were 
given by Dr. S. Chandrasekhar, of 
Yerkes Observatory, on problems of 
stellar limb darkening, and Dr. Zdenek 
Kopal, Harvard College Observatory, 
on some unsolved problems in the theory 
of eclipsing variables. 


The Yerkes astronomer described 


In the 1937 case the zonal index is negative, tending to 
This results in a weak circulation which is broken 


Other noticeable differences in the 1937 pattern are the splitting of both the Aleutian and Ice- 
In the case of high index (1938), the low- 


recent progress of investigations aiming 
to establish the center-to-limb variation 
of stellar surface brightness on a the- 
oretical basis. He also discussed the 
problem of the transfer of light emitted 
by one component of a close binary and 
intercepted by its mate, the light then 
being absorbed (or scattered) and _ re- 
emitted in the atmosphere of the second 
star. 

Dr. Kopal pointed out that at present 
we know very little of what the light 
and radial-velocity curves should be for 
double stars in which the components 
are nearly or actually in contact. Con- 
sequently, we cannot determine whether 
or not the observed characteristics of 
any known eclipsing system indicate that 
its components are in actual bodily con- 
tact. Another problem is the asymmetry 
of the light curves of many eclipsing 
systems, these cases being too numerous 
to be regarded as exceptional. Dr. 
Kopal conjectures that such stars may 
undergo non-radial pulsations or oscil- 
lations, similar in nature but not the 
same as the radial pulsations of Cepheid 
variables. 

Dr. R. M. Petrie, of the Dominion 
Astrophysical Observatory, described a 
method for determining the relative 
luminosities of close binary systems by 
careful photometry of line profiles in 
their spectra. ‘The method has already 
been applied to some 60 spectroscopic 
binaries, including 16 eclipsing systems. 
The results show that the spectroscopic 
binaries obey a mass-luminosity relation. 
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Spectroscopic studies of eclipsing sys- 
tems were also reported by Dr. Otto 
Struve, of Yerkes and McDonald ob- 
servatories, who presented a summary 
of three years of work on this subject. 
The ultimate purpose of the program 
is to determine the physical character- 
istics of close double stars and, if pos- 
sible, to throw new light upon the old 
problem of their origin and evolution. 

The spectra of nearly 100 systems 
were analyzed, providing in general 
information of three distinct kinds: 1. 
The velocities of the components in the 
line of sight are inferred from the 
Doppler displacements of the absorp- 
tion lines. 2. The speed of axial ro- 
tation of one or both components is 
determined from the contours of the 
lines (see Sky and Telescope, No. 61, 
November, 1946). 3. The amount of 
absorbing gas in a column of unit cross 
section, in front of one or both com- 
ponents, can be derived from the in- 
tensities of the absorption lines. In 
addition, the velocities are used to 
derive the mass ratios and masses of the 
binary components; the rotations give 
us information concerning their sizes; 
and variations in the line intensities 
indicate currents of gas within a sys- 
tem which move about in complicated 
orbits and are not directly attached to 
either component. 

Contrary to previous views, Dr. 
Struve has found that eclipsing systems 
have components which may differ in 
mass by factors of five, 10, 20, or even 
more. Astronomers are yet uncertain 
as to whether or not there is any real 
break between the mass ratios of double 
stars and those of planetary systems, 
where the factor is about 1,000 (Sun- 
Jupiter ratio is 1,047). “The masses 
of the heavier components are approxi- 
mately normal for their spectral char- 
acteristics, but their sizes, in the closest 
pairs, are abnormally small — about one 
half the size of an average star of similar 
temperature. ‘The less massive com- 
ponents are abnormally large and are 
sometimes of unexpected mass, size, and 
brightness. 

The rotation around the axis of each 
component usually proceeds in exact 
synchronism with the orbital revolution, 
but in a few systems of relatively short 
periods of revolution the rotational 
period of the small, heavy component 
is several times shorter than the orbital 
period. Only in one system is the 
period of rotation longer than the period 
of revolution. In all systems, however, 
the direction of rotation is in the same 
sense as the orbital revolution. 


Eclipsing Stars in Space 


WO PAPERS by Harvard astrono- 
mers concerned the distribution of 
eclipsing stars in space. In a current 
survey of the brighter eclipsing systems, 
Dr. Cecilia Payne-Gaposchkin has 


found an unusually large number of 
these stars in the Carina-Vela region of 
the Milky Way, between galactic longi- 
tudes 240° and 270°. This concentra- 
tion is probably apparent rather than 
real. It is found to coincide with a 
genuine concentration of other objects, 
especially classical Cepheids, Wolf- 
Rayet stars. and bright B stars, which 
extends from the Cygnus region, run- 
ning between the sun and the galactic 
center, through the Carina-Vela region. 
The Carina direction is further char- 
acterized by relative poverty in red 
stars. 

A contrast to this arrangement is 
presented by the Sagittarius-Scorpius- 
Ophiuchus region, which is notable for 
its richness in cluster-type variables, 
long-period variables, and novae, none 
of which share the Carina concentration. 
The difference in makeup of these two 
groups of stars suggests that they may 
furnish a basis for the study of two 
distinct types of stellar population. 

Among the many types of eclipsing 
binaries, those named after W Ursae 
Majoris have been found to be at least 
25 times as numerous per volume of 
space as all other kinds combined. ‘This 
observation, Dr. Harlow Shapley 
pointed out, bears significantly on the 
problem of the origin of double stars, 
and suggests that there may be a genetic 
difference between the W Ursae Ma- 


. . . 60: 
joris pairs and the more commonly 
studied eclipsing pairs of unequal com-+° 


W «2 


ponents and great spectral variety. 
Ursae Majoris stars are characterized 
by short periods (ranging from 0.22 to 


1.33 days), and the equality of their ™ 
brightness. '° 


components in size and 
Their masses and temperatures are very 
nearly the same as those of the sun — 
they are solar-type stars — and their com- 
ponents may often be so close together 
that tidal forces pull them into super- 
ficial contact. 

In the Harvard survey conducted un- 
der the direction of Dr. Shapley, 4,000 
plates in 18 fields have been available 
for study. The plates were made mostly 
with the 10-inch Metcalf camera at 
Bloemfontein, South Africa, the field of 
each covering approximately 60 square 
degrees. ‘Ihe surveys are essentially 
complete to the 15th magnitude, but 
many uncertainties beset the research. 
Large ranges in light variation are 
naturally found most easily; spottedness 
in space absorption affects magnitude 
determinations; and misidentification 
may occur when spectrum or color is 
not known for a short-period variable, 
as cluster-type Cepheids resemble W 
Ursae Majoris stars except in color. 
Nevertheless, the results of the study 
can be summarized as follows: 1. In 
nine fields with galactic latitudes equal 
to or greater than 40°, the solar-type 
binaries are 78 times as numerous per 
unit volume of space as typical eclipsing 
systems. 2. For five fields in  inter- 
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mediate latitudes the ratio is 69. 3. For 
four fields in the direction of the galac- 
tic nucleus, the ratio is 15. In high lati- 
tudes and at great distances, the predomi- 
nance of the W Ursae Majoris stars is 
even more pronounced, indicating the 
high concentration of typical eclipsing 
binaries to the galactic plane. 

In making his analysis, Dr. Shapley 
assumed the mean absolute photographic 
magnitude of the typical Algol-type vari- 
ables to be +1.0, and that of the W 
Ursae Majoris stars to be + 4.5. 


Draconid Meteor Maximum 


HILE THE DISTANCE of the 
earth from the orbit of Comet 
Giacobini-Zinner was changing by only 
about two per cent, the number of 
Draconid meteors seen on the night of 


October 9-10, 1946, was changing by. 


several hundred per cent, according to 
data compiled by Dr. C. C. Wylie, of 
Iowa State University. As the accom- 
panying chart shows, the meteors were 
more numerous before maximum than 
afterward, presumably because the earth 
was then closer to the orbit. ‘This sug- 
gests that the swarm of meteoric par- 
ticles is spread out in the plane of the 
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GREENWICH Civil TIME 
This graph by C. C. Wylie shows how 
the meteors associated with Comet Gia- 
cobini-Zinner increased and decreased 
during the shower on October 9-10, 
last year. The sharp maximum indicates 
that the meteoric particles are spread in 
a relatively thin sheet in the plane of 
the comet’s orbit. 


comet’s orbit, and that the time of max- 
imum of such a shower should be pre- 
dicted by calculating the time when the 
earth is to pass through the plane of 
the orbit. 

The Iowa astronomer employed 
meteor counts from six observing indi- 
viduals or groups, located at Central 
College in Missouri, at Griffith Ob- 
servatory, Los Angeles, Cal., and at the 
universities of Oklahoma, Oregon, South 
Dakota, and Wisconsin. Five of these 
groups agreed in placing the max- 
imum at between 3:51 and 3:52 GCT, 
October roth. The counting units 
were, respectively, nine, one, one, one, 
four, and five persons, and the average 
numbers of meteors per minute for a 
single observer at maximum were 50, 


63, 47, 73, 74, and 61. Dr. Wylie 
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pointed out that the counts were higher 
in the West and North, individual 
counts in Oregon being as high as the 
highest group counts in the Middle 
West. ‘This probably was due partly to 
clearer skies, and partly to the fact that 
the radiant was higher in the sky for 
the Oregon observer. 

As no known comet can itself strike 
the earth, the elements of a comet’s orbit 
must be modified in order to predict the 
radiant for associated meteors which are 
to strike the atmosphere. Dr. Wylie 
used three possible modifications of the 
Giacobini-Zinner elements. First, as 
the earth was a small distance inside 
the comet's orbit, he reduced the size of 
the orbit (semimajor axis), holding the 


other elements unchanged. ‘The result- 
ing radiant missed the observed radiant 
by 0.3 degrees, or a little more than 
half the apparent diameter of the moon. 
By the second method, in which the 
eccentricity was changed, a_ similarly 
displaced radiant was calculated, but the 
third method, in which the angle of 
perihelion was changed, missed the ob- 
served radiant by 1% degrees. Dr. 
Wylie found the first method most sat- 
isfactory. He pointed out, however, 
that when final results from  photo- 
graphs taken by various astronomers to 
determine the Draconid shower radiant 
are available, the position of the radiant 
he used in his calculations would be 
subject to some modification. 





Institute of Navigation 


On Friday and Saturday, April 18th 
and 19th, the Institute of Navigation 
will hold a two-day Eastern Regional 
meeting at Boston, Mass. All persons 
interested may obtain further informa- 
tion from Capt. John S. Barleon, USN 
Ret., 27 Coolidge Hill Road, Cam- 
bridge 38, Mass. 





AAVSO to Meet in May 


The spring meeting of the American 
Association of Variable Star Observers 
will be held at Hood College, Frederick, 
Md., on May 16th and 17th, at the in- 
vitation of Professor Leah B. Allen. 





Be. reno 
Sir: 

The inversion of craters which has been 
noticed on the lunar photographs on the 
covers of Sky and Telescope may be ob- 
served visually on the moon. 

I had the moon under observation re- 
cently through a 4-inch Clark refractor 
when the terminator was about 5° longi- 
tude W. The craters bordering the south- 
ern quadrants were in the field of view. 
While I was away from the telescope a 
few moments the field drifted and when 
I returned the craters were at the edge of 
the field, and presented the striking in- 
version phenomenon. I held them in this 
position and took several fresh looks and 
each time the inversion illusion appeared. 
When the craters were moved to the cen- 
ter of the field the phenomenon could not 
be obtained. This effect is caused, I be- 
lieve, by a slight degree of spherical aber- 
ration in the lens. 

This conclusion is supported by observa- 
tions on small disks of color painted in 
fields of contrasting colors. When viewed 
through the uncorrected lens of an ordi- 
nary magnifying glass the adjacent con- 
trasting color areas appear at different 
levels with respect to each other. This 
effect is only slightly or not at all apparent 
when the magnifying glass is not used. 

JOHN J. O’NEILL 
Freeport, N. Y. 
Sir: 

The following experiment would give 
the basic reason for the inversion effect. 
If a mound of sand made in the form of a 
footprint were photographed at 8 a.m. 
(with normal shadows), everyone looking 
at the photo would insist that it was a 
depression. But, going further, tell them 
which side is east or west and ask them 
what time the photo was taken and the 
answer would be, “Sometime in the after- 
noon.” What they have actually done is 
put the sun in the wrong place in rela- 
tion to the subject, which is unconsciously 
assumed to be always a depression. It is 
apparent then that the mind, not the eye, 
placed the illumination in relation to the 
subject. 

Thus, to effect a reversal at any time it 
must first be necessary to fix in one’s mind 
the direction of illumination, whether cor- 
rect or not. The turning of the page does 
not help if you also turn the illumination, 
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so to speak. Fatigue of the eye has noth- 
ing at all to do with reversal. The eve 
still shows all the shadows. It is the 
translation of these shadows by the mind 
which determines the perspective. Ordi- 
the mind does this without our 


narily 
conscious of the fact, because of 


being 
long experience. 

Let us look at lunar crater Moesting on 
the back cover of the February issue. 
With the sun shining in from the left it 
appears that the shadow is caused by a 
projection on the moon's surface, which 
must he the brightly illuminated left side 
of Moesting, therefore making it a conical 
mountain instead of a conical crater. As 
stated in the editorial comment, some ob- 
jects refuse to reverse because of the un- 
naturalness, just as an actual mound of a 
footprint is translated into a depression 
(which is natural) by changing the illumi- 
nation mentally. 

JOSEPH MATZELLE 
Hawleyville, Conn. 
Sir: 

Tonight, just before I wrote this letter, 
I was reading the February issue of your 
magazine. Before picking it up I said to 
myself about five times that I would try 
to see if I could invert the bubbles in the 
picture on page 2. I knew about it before, 
so I thought I would try it. I opened the 
magazine and the bubbles were depres- 
sions. I’ve tried it since then again and 
again but I can’t seem to bring it back. 

I was reading on my back and the illu- 
mination was a 60-watt bulb dimmed with 
carbon paper rubbed on it. I think it 
was my very strong will to do it, and the 
effect of the partially blue light, that made 
the “bubbles” invert for that second for 
me, JOHN GULICK, III 

Hillburn, N. Y. 
Sir: 

By holding the illustration of the lunar 
craters so that a bright light travels from 
right to left across the page, the moun- 
tains on the right of the craters cast a 
shadow along the right margin of the 
valley; but the mountain on the left crater 
wall is illuminated, without “inversion.” 
When the same illustration is dimly lighted 
from the left, the crater valley seems 
elevated because of the shaded part. Shift- 
ing the illumination from side to side, 
the craters appear to change from valleys 
to hills and from hills to valleys. 

When one’s eye or the brain center 


tires of seeing valleys, these parts are 
rested by regarding the craters as flattened 
mountain tops. Even without altering the 
direction of the light, these “mountains” 
can apparently be changed into craters 
again, thus resting the “tired” eye or the 
“weary” brain, HENRY WINSOR 

Haverford, Pa. 


Sir: 

Reading the comments on image inver- 
sion I was greatly relieved to find that the 
craters on the moon seem to pop out for 
other people, too. I discovered it first on 
Plate X. 

I made experiments looking at the plates 
while my eyes seemed wide awake and 
when they tired after some moments, as 
Mr. Baldwin described. 

I found that I could reverse and bring 
back the image at will by simply changing 
the direction of illumination on the plates. 
It worked in the daytime by having the 
window to my right or my left. But the 
best results were at night with a table 
lamp. If the lamp shines from the right, 
the same side the sun was shining on the 
surface of the moon when the photograph 
was taken, the features appear as they 
should. But let the light come from the 
left and the craters appear as plateaus in- 
stantly or after a few moments. 

Whether my eyes are acute or tempo- 


rarily tired doesn’t seem to affect the 
result. ERNEST STRAUB 

Detroit, Mich. 
Sir: 


If I look at the craters right side up, 
with the desk light to the left, the craters 
appear as raised areas. If I switch the 
light to the right, they appear as depres- 
sions. If I then turn the picture upside 
down, the appearance is reversed. Appar- 
ently I unconsciously consider the source 
of light as producing the shadows. 

DR. H. A. DOWNEY 
Appleton, Wis. 


ED. NOTE: Mr. O’Neill’s findings may 
indicate that astigmatism or some other 
aberration in the observer’s eyes may be 
a factor in many cases. What is the dif- 
ference in the effect for those who wear 
and who do not wear glasses? If Mr. 
Straub noticed it first on Plate X, after 
nine first-quarter plates, could the reversal 
of sunlight to last quarter explain the in- 
version for him? 














Fa Anan Nee OUR 





Amateur Astronomers 


PLANS FOR JULY CONVENTION TAKE SHAPE 


HE PROGRAM of the annual con- 

vention of amateur astronomers, to be 
held in Philadelphia on Friday, Saturday, 
and Sunday, July 4th to 6th, is being 
formulated by a committee representing 
the Rittenhouse Astronomical Society 
and the Amateur Astronomers of the 
Franklin Institute. Some of the conven- 
tion sessions will be devoted to transac- 
tion of business of the Amateur Astrono- 
mers League, although the program will 
be shared among all attending individ- 
uals and groups, whether members of the 
League or not. It is expected that a 
detailed program will be announced in 
Sky and Telescope next month. 

An innovation will be a session for 
papers to be presented by amateurs. Per- 
sons interested in making individual or 
group reports on any programs of work, 
devices, instruments, or new wrinkles, 
are urged to notify the Amateur Astron- 
omers Convention Committee, addressing 
the committee at the Franklin Institute, 
Philadelphia 3, Pa. 

Reports of the activities of amateur so- 
cieties throughout the country will be 
presented at another session, so that there 
may be discussion of the problems which 
all such groups encounter. Tours to near- 
by points of astronomical interest will 
combine with the regular sessions to fill 
out a complete schedule for the duration 
of the convention. An exhibition of pho- 
tographs, instruments, and other equip- 
ment is scheduled, with particular em- 
phasis being placed upon original models 
and other devices for the demonstration 


THIS MONTH’S MEETINGS 


Chicago: Dr. Otto Struve, director of 
Yerkes and McDonald observatories, will 
speak to the Burnham Astronomical So- 
ciety on Tuesday, April 8th, at 8:00 p.m. 
The meeting is at the Chicago Academy 
of Sciences Auditorium. “The 50th Anni- 
versary of the Yerkes Observatory” is 
Dr. Struve’s title. 

Cincinnati: The Cincinnati Astronemi- 
cal Association will hear a lecture by 
E. N. Jennison, telescope engineer, War- 
ner and Swasey Company, on “Problems 
of the Schmidt Camera,” at their April 
meeting. The date is Friday, Apri! 11th, 
and the meeting place at the University 
of Cincinnati campus. 

Cleveland: “Stellar Pulsations” will be 
discussed by Dr. Martin Schwarzschild, of 
Rutherfurd Observatory, at the meeting 
of the Cleveland Astronomical Society, on 
April 4th at 8:00 p.m., Warner and Swasey 
Observatory. 

Detroit: The meeting of the Detroit As- 
tronomical Society on Sunday, April 13th, 
will be in the form of an Astronomical In- 
formation Please, with William Schultz, 
Jr., of the Cranbrook Institute, as master 


of astronomical principles or for more ef- 
fective teaching of astronomy. 

The Indiana Astronomical Society has 
joined the Amateur Astronomers League, 
bringing the list of members to 30. 





Twentieth Anniversary Dinner 


On Friday, April 18th, at 7:00 p.m., 
in the Fifth Avenue Hotel, New York 
City, the Amateur Astronomers Associa- 
tion will hold a dinner in celebration of 
its 20th anniversary. The guest speakers 
will be Dr. Jan Schilt, director of Ruth- 
erfurd Observatory, Columbia Univer- 
sity,and Dr. Peter van de Kamp, director 
of Sproul Observatory, Swarthmore Col- 
lege. ‘Their topic will be “Twenty Years 
of Astronomy.” Other features are an- 
nounced as Stellegrams, Jig-star Puzzles, 
and door prizes. Reservations may be 
had from the secretary, George V. 
Plachy, Hayden Planetarium, New York 


24, N.Y. 





Astronomy in Nashville 


In 1928, the Barnard Astronomical 
Society was organized in Nashville, 
Tenn., named for the famous Nashville 
astronomer, Dr. E. E. Barnard. After 
10 years in which not a single meeting 
was omitted, the group became semi- 
active, with meetings suspended after 
April, 1941. 

Last autumn, Dr. Carl K. Seyfert 
became director of Vanderbilt Univer- 
sity Observatory, and he stimulated re- 
vival of the astronomy group. At the 


of ceremonies. The meeting is at 3:00 p.m. 
at Wayne University. Members and guests 
are asked to send their questions in ad- 
vance to Mr. Schultz, at the Cranbrook In- 
stitute of Science, Bloomfield Hills, Mich. 

Geneva, Ill. At the April 15th meeting 
of the Fox Valley Astronomical Society, 
the Rev. Frank Hancock will speak on 
“The Milky Way Galaxy.” Meeting place 
is the Geneva City Hall, and the lecture is 
at 8 o'clock. 

Indianapolis: “Sky Information Please” 
will be conducted by the board of officers 
at the Indiana Astronomical Society meet- 
ing this month, April 6th at 2:15 p.m., 
Odeon Hall. 

Kalamazoo: On Saturday, April 26th, 
the Kalamazoo Amateur Astronomy As- 
sociation will meet at the home of Mr. and 
Mrs. Leonard Hayden, where James Sig- 
ler will speak on “The Large Telescope.” 

Madison: At the meeting of the Madison 
Astronomical Society on April 9th, H. B. 
Porterfield will speak on “Naked-eye As- 
tronomy,” at the Washburn Observatory. 

New York: “How Old Is the Universe” 
is the lecture topic of Dr. Bart J. Bok, of 
Harvard Observatory, speaking at the 


first meeting, when Dr. Seyfert lectured 
on “A Trip Through the Universe,” 
75 persons attended. ‘This rate of at- 
tendance has continued through subse- 
quent meetings, which are now held on 
the second Thursday of each month at 
Vanderbilt University. 

The president of the club is Dr. 
Seyfert, with Latimer J. Wilson as vice- 
president, and Ernie Keller secretary- 
treasurer. ‘Three of the present mem- 
bers are charter members: Mrs. Roberta 
D. Lyne, founder and first president, 
Mr. Wilson, and James A. Dale. 





Eastbay Activity Increases 


The last four years have been lean 
ones for the Eastbay Astronomical So- 
ciety in Oakland, Cal., but we are now 
taking a new lease on life. Even the 
weather favored our meeting on January 
4th at the home of Mrs. R. Q. Roemer 
in Alameda, just across the estuary 
from East Oakland. Our membership 
is about 90, and, as about half that 
number were present either as mem- 
bers or guests, we feel we have taken 
a long step forward. 

At that meeting, Miss Elizabeth 
Neall, our secretary, conducted a ques- 
tionnaire on astronomy, with pictures, 
astronomical and otherwise, furnishing 
the question material. ‘The winner was 
Franklin Crease, our up-and-coming 
young astronomer. ‘The writer was 
second, but by what margin the secre- 
tary did not say! After a reel of mo- 
tion pictures and some _ refreshments, 
everyone went home feeling that the 
association was closer knit than it had 
been for many years. 

Georce D. Barirp 
Alameda, Cal. 


Amateur Astronomers Association meet- 
ing on Wednesday, April 2nd, at 8:00 p.m. 
in the American Museum of Natural His- 
tory. 


Philadelphia: The speaker for the meet- 
ing of the Rittenhouse Astronomical So- 
ciety, April 11th at 8:00 p.m., will be Dr. 
Samuel Barton, of the Flower Observa- 
tory, who will lecture on “The Moon.” 
The meeting will be held in the Morgan 
Physics Laboratory, University of Penn- 
sylvania. 


Pittsburgh: On Friday, April 11th, the 
Amateur Astronomers’ Association of 
Pittsburgh will hold its annual quiz pro- 
gram at the Buhl Planetarium. Chester 
Clark, of Station WCAE, will act as quiz 
master. There will be numerous prizes, 
and refreshments following the meeting, 
which begins promptly at 8:00 p.m. 


Washington: Professor Leah B. Allen, 
of Williams Observatory at Hood College, 
will speak at the regular monthly meeting 
of the National Capital Astronomers on 
Saturday, April 5th, at 8 o’clock in the 
Commerce Department Auditorium. The 
subject of Miss Allen's talk will be, “Men, 
Women and Stars.” 
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The region of the bowl of the Big Dipper, with the Pointers on the right. 
This exposure of an hour with a Ross camera reveals many stars not visible 
to the naked eye. 


If the stars should appear one night 
in a thousand years, how would men 


believe and adore; and preserve for 


many generations the remembrance of 
the city of God which had been shown! 
— RALPH WALDO EMERSON 


NE MIGHT SPEAK of the 

earth as parading in her most 

beautiful dress at this season of 
the year. Flowers, birds, insects, and 
the new shoots of emerald grass are the 
embellishments of the dress. And to 
top off this fine raiment, she wears a 
new Easter bonnet, for the spring sky 
is, figuratively speaking, just that —a 
bonnet which is trimmed with scintil- 
lating nebulae, 
galaxies, and those ever-sparkling jew- 
els, the colorful planets. 

As certainly as nature will change her 
terrestrial dress, so will she change her 
“bonnet.” We do not see the same 
evening stars in the winter that we do 
in the summer or the same in the spring 
that we do in the fall. ‘The sky picture 
is ever changing due to the earth’s revo- 
lution about the sun. Our brother and 
sister planets, too, are constantly shift- 
ing their positions against the back- 
ground of stars, nestling first in one 
constellation and then in another, de- 
pending upon their orbital speeds. 

During the first part of April this 
year, Saturn, the ringed planet, leaves 
the celestial panorama about midnight 


stars, star clusters, 
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whereas Jupiter, now at maximum bril- 
liancy, remains prominent in the south- 
ern sky for the remainder of the night. 
And before the dawn of each new day 
this month, Venus makes her bow as a 
morning star, and is visible low in the 
southeast at sunrise. 

We probably all can boast that we 
have taken part in some terrestrial 
parade, although perhaps only as on- 
lookers, but I fear relatively few can 
say that they ever joined the Easter 
parade of the stars. Get in step! This 
is the season (it’s not too hot nor too 
cold) to begin stargazing if you haven't 
done so before. 

The Big Dipper is usually listed as 
a spring star group and, certainly, is 
one that every inhabitant of the North- 


AD ASTRA 


I march to hidden music, song of spheres 
And roll of constellations in my ears. 
The clouds surrender first, and in re- 
treat, 
Fling wide the starry carpets for my 
feet. 
I capture far horizons; flaming skies 
Grow pale before the knowledge in my 
eyes. 
I march to hidden music. Only they 
Who seek the absolute may walk this 
way. 
KATHLEEN O’ByrNE GRECE 








THE EAST 


By Carus 


ern Hemisphere should be able to rec- 
ognize. It is in a most advantageous 
position for observation in the early 
evening at this time of year. At about 
9 p.m. local time, on the 15th of April, 
the two Pointers at the front of the 
bowl are almost above the North Star 
and, of course, pointing directly to it. 
The curved handle of the Dipper ex- 
tends off to the east. 

The amateur astronomer will find it 
helpful to remember that the Pointers, 
Merak and Dubhe, are about 5% de- 
grees apart. ‘This span between the two 
stars may be used as a measuring rod to 
estimate the distance between other 
stars. 

The Big Dipper, a part of the very 
ancient constellation Ursa Major, the 
Larger Bear, is a circumpolar group in 
latitude 40° north and north of this, 
always remaining above the horizon 
during any time of day or night. ‘The 
altitude of the North Star is an indi- 
cation of your latitude, as its altitude 
is always equal to the latitude from 
which it is observed. 

We see the Big Dipper in changing 
relation to the North Star at the same 
hour of the evening at different seasons: 
below the pole in the autumn; standing 
more or less on the tip of its handle in 
the eastern sky in the winter; above 
Polaris in the spring; and to the west 
of the pole star, resting on the end of 
the bowl, handle upward, in the sum- 
mer. 

The Little Dipper in Ursa Minor, 
the Smaller Bear, is not as easily located 
as the Big Dipper. ‘The stars forming 
this configuration are not so conspicu- 
ous. It may help you in finding it to 
know that the handle of the Little 
Dipper bends the other way~from the 
handle of the Big Dipper. 

Historically, Ursa Minor is of con- 
siderable interest. It wasn’t authorita- 
tively accepted as a constellation by the 
Greeks until about 600 B.C. It was 
‘Thales who persuaded them that, as a 
navigation group, it had superiority over 
Ursa Major. Up to this date, the Big 
Dipper had been commonly used in that 
part of the world as a guide to mariners. 
Because their attention was first called 
to this constellation by the Phoenicians, 
the Greeks sometimes called it Phoenice. 
It was more often called Cynosura, 
which may be the origin of our English 
word cynosure, meaning “an object of 
general interest or attention.” 

Perhaps, the constellation thought of 
as the most outstanding of the spring 
sky is Leo, the Lion. He is very eas} 
to locate with the aid of the Pointers. 
Draw a line from Dubhe to Merak and 
on, away from the pole star but as far as 
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‘R STAR PARADE 


c E. Barry, Hayden Planetarium 


to it. This will bring you into the 
middle of Leo. To the west of this 
line you will perceive a group of stars 
resembling a sickle or a question mark 
in reverse, one of the most easily rec- 
ognized asterisms in the spring sky. At 
the base of the handle of the Sickle is 
the 1st-magnitude star, Regulus, which 
is the faintest of the 20 stars of the Ist 
magnitude. ‘To locate the tip of Leo’s 
tail, sight east of the line drawn to 
locate the Lion, and you will discover 
a right-angle triangle of 2nd-magnitude 
stars. Denebola, the tail of the Lion, is 
the easternmost star. 

If you will draw a line from Gamma 
Leonis, the brightest star in the blade 
of the Sickle, through Regulus and ex- 
tend it southward twice that length, 
you will discover Alphard, the brightest 
star of Hydra, the Water Monster. 
This star has been known as “the lonely 
one” because it seems isolated in an area 
of the sky where there are only faint 
stars. The head of the monster can be 
found just below Praesepe. 

One cannot account for the spring 
constellations without mentioning Gem- 





The Coma Berenices cluster. 
























This is a photograph of 
the great globular clus- 
ter M3, in Coma Bere- 
nices, which rivals the 
cluster in Hercules as an 
object for amateur tele- 
scopes. This photograph, 
taken in red light, brings 
out many of the red 
giant stars in the cluster. 


ini and Auriga. If you have any doubt 
as to their appearance or position in 
the sky, refer to the star chart on 
page 24. The Twins can be easily 
identified by drawing a line from 
Alkaid, the star at the end of the handle 
of the Big Dipper, to Merak, one of 
the Pointers, and extending it about 
one and one half times as far again, 
which brings you to the Ist-magnitude 
star, Pollux. Just west of Pollux is 
Castor, the second of the heavenly twins. 
Although Pollux is the brighter of the 
two stars, Castor is Alpha while Pollux 
is Beta in the constellation. Castor 
itself presents one of the most inter- 
esting multiple star systems in the sky. 
What is to the naked eye a single star 
appears as three with the aid of a tele- 
scope, and when the light from these 
three stars is analyzed by a spectrograph, 
each one of them is found to be double. 
Actually there are six stars in the 
Castor system. 

Auriga, a five-sided group of stars, is 
in the western evening sky with Gemini, 
only much to the north of it. Capella, 
in Auriga, is the fifth brightest star in 
the sky, and brilliant yellow. You can 
be sure that you have located Capella 
if you can sight three fainter stars 
forming a triangle close to it. Capella 
is the ‘Little She-Goat,” and the three 
stars of the triangle are called the Kids. 

One of the most beautiful star clus- 
ters faintly visible to the naked eye is 
Coma Berenices. ‘The constellation lies 
almost wholly within the triangle 
formed by Denebola in Leo, Arcturus 
in Bootes, and Cor Caroli in Canes 
Venatici (once again refer to the star 
chart). In Star Names and Their 
Meanings, by R. H. Allen, Garrett P. 
Serviss is quoted as saying that it has 
“a curious twinkling, as if gossamers 
spangled with dewdrops were entangled 
there. One might think the old woman 
of the nursery rhyme who went to 





sweep the cobwebs out of the sky had 
skipped this corner, or else that its 
delicate beauty had preserved it even 
from her housewifely instinct.” It 
is not easy for the untrained eye to 
detect any of the individual stars in 
the cluster, except perhaps Alpha, Beta, 
and Gamma, 4th-magnitude stars. 

The legend of Coma Berenices is that 
of a great queen of ancient Egypt, 
Berenice, a lady of indescribable beauty, 
who was the wife of Euergetes, a king 
of Egypt. When it was required that 
the king depart upon a particularly 
perilous journey, Queen Berenice vowed 
to the gods that if Euergetes were safely 
returned to her, she would sacrifice the 
beautiful tresses for which she was re- 
nowned. When the king returned from 
his warlike mission, Berenice was true 
to her vow; she had her precious locks 
shorn and placed upon the altar in the 
temple of Venus. During the night 
the sacrifice was stolen. However, 
when the royal astronomer was called 
in, he was confident, as he pointed to 
the beautiful clustered stars of which 
we are speaking, that they were the 
tresses of Queen Berenice, transported 
into the sky by Venus herself as an 
eternal memorial to the great sac ifice 
and beauty of the queen. 

The Coma star cluster is one of the 
nearest clusters, about 250 
light-years away. ‘The north galactic 
pole is located in this region, and so the 
absence of bright stars in this area is 
more than compensated for by an 
abundance of galaxies. Also, there are 
several fine globular clusters in this part 
of the sky, such as M3 and M53. 

We have not reviewed the whole 
parade as yet, nor half of it. Go out 
tomorrow night and the night after and 
every clear night for a month or two 
or three, and then you will be able to 
boast that you have seen the Easter 
parade of stars. 
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OBSERVOSCOPE Fino 


This instrument points directly 
to the stor. Requires no cal- 
culations. Measures angles in 
ony plane and has many other 
uses. A valuable aid to Be- 
ginners, Amateur Astronomers, 
Engineers, Teachers and Scouts. 
Made of Plastics 7” high. Full 
instructions furnished. 


Price $12.50 F.0.8. 
W. H. REDDING 
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LUMINOUS 


STARS 


Moon & 4 Planets 








Have your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus room. 
STARS 


AFTER 


hine with outdoor realism 
turning off the lhahts 


Cummed and Ready to Put Up 


OW Onily FE posaase 


Com plete with Chart and Directions 


“STARS” © 12,200 BLIX STREET 
ee NORTH HOLLYWOOD CALIF 




















1946 EDITION —- LIMITED PRINTING 


Manual of Astronomy 


by Shaw and Boothroyd 
Cornell University 


46 Elementary Lab Exercises 
Large Ecliptic Charts 
$2.90 postpaid 


Send remittance with order to 


R. WILLIAM SHAW 
Rockefeller Hall, Ithaca, N. Y. 

















Splendors of the Sky 
2nd Edition — Revised 
Compiled by 
Charles and Helen Federer 
36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12.  Fine-screen halftones 
printed on heavy coated paper. 
Captions in simple terms. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. Also, fine for 
teachers with projects in astronomy; 
to cut up for scrapbooks; for science 
survey courses; just to look at. 
50c¢ each — send 5c postage please 
Sold at all planetariums: 
Adler. 900 E. Achsah Bond Drive, 
Chicago 5, III. 


Buhl, Federal and West Ohio, 
Pittsburgh 12, Pa. 

Fels, Franklin Institute, Philadel- 
phia 3, Pa. 


Griffith, P. O. Box 9866, Los Feliz 
Station, Los Angeles 27, Cal. 


Hayden, Planetarium Book Corner, 
New York 24, N. Y. 
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BOOKS AND THE SKY 


ATOMIC ENERGY IN COSMIC 
AND HUMAN LIFE 


G. Gamow. The 
New York, 1946. 


Macmillan Company, 
161 pages. $3.00. 


HOSE who have followed with enjoy- 

ment the adventures of Dr. Gamow’s 
Mr. Tompkins among the atoms, quanta, 
and oscillating universes will not be sur- 
prised to find in Atomic Energy in Cosmic 
and Human Life an equally engaging in- 
troduction to the complexities of atomic 
nuclei and energy generation. 

This time, without the assistance of the 
bewildered bank clerk, but with the same 
deftness of expression that characterized 
previous volumes, the author presents us 
in the first chapter with a graphic explana- 
tion of the significance of metastable en- 
ergy states, and a brief historical account 
of atomic theories and atom smashers. 
The real core of this chapter is the de- 
scription of the author’s important theory 
of the nucleus as a fluid droplet, and his 
interpretation, in terms of this hypothesis, 
of the activation-energy of nuclear fusion 
and fission and the resulting liberation of 
energy. The 40-odd sketches in this and 
the two remaining chapters, and such well- 
chosen examples as the parallel between 
the surface tension of a soap film and the 
cohesive forces of an atomic nucleus, not 
only illustrate the arguments, but consid- 
erably enliven the reading. 

Chapter II, “How the Stars Use Atomic 
Energy,” is the best exposition of stellar 
energy generation within reach of the 
reader untrained in nuclear affairs. To- 
gether with the first chapter it provides 
ample reason for recommending this title 
to all of an astronomical turn of mind. 
In addition to the carbon-nitrogen cycle, 
the questions of the relative abundances of 
different nuclei and the initial stages of an 
explosively expanding universe are given 
the benefit of Dr. Gamow’s illuminating 
style of presentation. 

The final chapter, which occupies nearly 
half of the book, is devoted to the theoreti- 


cal problems and production methods in- 
volved in the release of nuclear energy by 
and for mankind. (Readers will enjoy the 
instructions on pages 147 and 148 for con- 
structing an atomic bomb in the home 
workshop.) Whoever thoroughly digests 
this chapter will find himself much better 
prepared to follow such accounts of nu- 
clear research as the Smyth report, not to 
mention the debates in the current press 
on national and international control of 
atomic developments. The final pages in- 
clude some interesting speculations on 
means of utilizing atomic energy in com- 
mercial power plants and for interplane- 
tary travel. 

Professor H. N. Russell’s introduction, 
with its warning against carefree squan- 
dering of available energy sources, could 
well be read a second time before the book 
is laid down. 

FREEMAN D. MILLER 


University of Michigan Observatory 





THE PATH OF SCIENCE 


C.E. Kenneth Mees. John Wiley and Sons, 
Inc., New York, 1946. 250 pages. $3.00. 


HE DEVELOPMENT of science was 
the subject of the Hitchcock lectures 
given at the University of California in 
1943 by Dr. C. E. K. Mees, vice-president 
in charge of research, Eastman Kodak 
Company. In the present book, these lec- 
tures have been expanded “with the pur- 
pose of presenting the development of 
modern science against the background of 
history.” Dr. Mees, a chemist by training, 
is worth listening to because he has made 
an outstanding success in applying re- 
search to the manufacture of photographic 
emulsions and because he enjoys a wide 
range of contacts in science and industry. 
Although largely historical, the book 
has a forward look; the past is scanned for 
movements which may aid in interpreting 
the present and in planning the future. On 
a page by itself is a quotation from Joan 
Evans, “The present should retain its true 





THE EDITORS NOTE 

(Continued from page 2) 
special paper. This releases exactly the 
right amount of developer, hypo, and other 
chemicals necessary to develop and print 
the picture. The outer surfaces of the film 
and paper are, of course, light tight, and 
no darkroom is necessary. 

In developing negatives by conventional 
means, the developer causes the deposition 
of metallic silver wherever light has acti- 
vated the original silver halide crystals. 
Hypo dissolves the unexposed crystals and 
washes them away. Then the process must 
be repeated to make a positive print. In 
the Land camera, both hypo and developer 
go to work at once. The exposed crystals 
are turned into silver and kept within the 
film, out of circulation, but the silver crys- 
tals from the unexposed areas are taken 
into solution by the hypo. Then they are 
developed and the silver is deposited on 
the paper to form the positive. Other 
chemicals in the mixture in the pod con- 
trol the size of the grains, the color of the 
print (black-and-white, sepia shades), and 


make the process work over a wide range 
of temperatures (from about freezing to 
1i0" ¥.). 

Amateur astronomers interested in pho- 
tographing the moon and the sun, eclipses 
and meteors, will find the process a boon, 
and it should have some applications in 
professional astronomy, although its use 
on glass plates has yet to be tried. On 
an eclipse expedition to a region where 
fresh or running water is unavailable, or 
where a darkroom is difficult to set up 
and maintain, the Land process would in- 
sure immediate and carefree development. 

First demonstrated on February 21st at 
the New York meeting of the Optical So- 
ciety of America, the new Polaroid devel- 
opment is described in detail in the Feb- 
ruary issue of that society’s Journal. Mr. 
Land outlines four different classes of 
processes to produce a positive print in 
one operation, and presents characteristic 
curves and other technical data. He notes 
that there are no references to an instan- 
taneous system of photography, even as 
ideal, in the extensive literature on pho- 
tography. 




















proportion —a moment between an infi- 
nite past and a hurrying future.” 

The gradual development of tools and 
processes in the growth of human civiliza- 
tion is treated at some length; and the 
accelerating dominance of the scientific 
method is emphasized. In a symbolic 
frontispiece, the theory of cycles and the 
varying rate of progress are illustrated by 
a spiral spring, partially extended, seen 
against an inverted cone of light. The re- 
viewer confesses concern lest the upper 
end of the stretched spring slip from the 
fingers of the unseen manipulator, where- 
upon the expanding coils presumably 
would collapse, and science would be set 
back many centuries. 

The most strictly factual portion of the 
book consists of chapters on the history 
of physics, of chemistry, and of biology 
(the last by Dr. John R. Baker of the Uni- 
versity of Oxford, England). These chap- 
ters should give the studious lay reader 
considerable insight into many ideas im- 
portant in modern science. The great 
astronomical triple play — Tycho to Kep- 
ler to Newton — is briefly described. The 
few pages on astrophysics might stimulate 
further reading. 

In chapters devoted to the organization 
of present-day research, the problems and 
potentialities of universities, special re- 
search institutes, and industrial labora- 
tories are thoughtfully intercompared. 
This section should be profitable to those 
who plan or administer research. The re- 
lationship of science and technology to 
sociology and politics is discussed in the 
last chapter. 

Numerous references to other writers on 
science and research, with short quota- 
tions, are scattered through the book. Of 
special interest are penetrating comments 
by Dr. Mees himself, for example: “The 
most important advances in science will 
continue to be unexpected, improbable, 
and even unpalatable, and it is essential 
that the men who are to make them should 
not be prevented from doing so.” 

PAUL W. MERRILL 
Mount Wilson Observatory 








Coming ! ! 
MAKING 


YOUR OWN 
TELESCOPE 


By ALLYN J. THOMPSON 


Over 200 pages — 
98 figures and 6 plates 


Watch for the publication date of 
this new telescope making book. 
If you are making your first tele- 
scope, this book will be invaluable. 
If you are a confirmed telescope 
nut, you will want to know the au- 
thor’s new wrinkles and shorteuts. 
And any amateur, reading this 
book, may learn how his telescope 
making friends practice their art. 


SKY PUBLISHING CORPORATION 











SCIENCE SINCE 1500 


H. T. Pledge. Philosophical Library, New 
York, 1947. 359 pages. $5.00. 


HANKS to the wise choice of a start- 

ing point, 1500 A.D., here is a his- 
tory of modern science with a thorough- 
ness lacking in the nearest comparable 
treatises. That the author has the courage, 
or rashness, to carry the narrative right 
down to the problems facing scientists 
today (about 1938 for most fields) greatly 
enhances reader satisfaction. Mr. Pledge, 
librarian of London’s celebrated Science 
Museum, “is keenly aware that his account 
of recent years can be but a reflection of 
his personal tastes,’ but more bashful 
scholars have almost always left the reader 
to his own devices after 1900 or even after 
1850. 

“A Short History of 
Physics, Chemistry and Biology” is the 
subtitle of Mr. Pledge’s story of the 
building of modern science. Astronomy 
would appear to be left out, but this is 
not the case. The allotted space, some 12 
per cent, is adequate in view of the num- 
ber of workers in the field. 

The wealth of material in these 359 
pages is made possible by the suppression 
of much of the philosophical and social 
influence of science. Technology is also 
sparingly treated. This results in meatier 
reading than Dampier’s well-known A 
History of Science, and those allergic to 
mathematics may be somewhat dismayed 
at the chapters on its development. 

The astronomy enthusiast will, however, 
be far happier with Science Since 1500 
than with the more diffuse works. The 
organization is excellent; the chapters are 
short and the interdependence of the dif- 
ferent fields of knowledge is skillfully 
shown. It is too much to expect to find 
a history of astronomy in this compass, 
but the relation of the “queen of the sci- 
ences” to her younger subjects is set forth 
with the conviction born of the author’s 
demonstrated mastery of his business. 

This admirable volume is well gotten up, 
with 15 plates, and 12 maps, graphs, and 
charts all showing a refreshingly original 
approach. At the end is a useful index 
giving the dates of each scientist. 

Many readers will be stimulated to look 
in the bibliography for books covering 
their own interests more fully. Here the 
amateur astronomer, and the professional, 
will be disappointed. Of four books named, 
one is controversial, another stops at 2060 
B.C., one carries a single topic down to 
1619 A. D. (and is unobtainable), while the 
fourth treats a century of astrophysics with 
chilling heaviness. 

For the history of astronomy, the only 
volume which can be recommended with- 
out qualification is still Agnes Clerke’s fa- 
mous A Popular History of Astronomy in 
the 19th Century. Her condensed exposi- 
tion of the whole subject, in the Encyclo- 
paedia Britannica, is a miniature classic. 
More recent history and the present status 
of the science are best learned from a 
standard text. 

The amateur’s fullest enjoyment of his 
hobby may well come from a textbook for 
facts, Clerke for the story and Science 
Since 1500 for background, plus Sky and 
Telescope for the latest developments. 

J. W. STREETER 
Brown University 
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Sky Publications 


Cosmic Rays... . . S@e 


Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


, eer ie 


The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 


-Frank, Harvard University. 


400-Year Calendar. . . .10¢ 


Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send 8c postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 











Atoms, Planets & 
Stars 


A DRAWING TO SCALE 
(Size 23” x 48”) 


DR. ALBERT EINSTEIN WROTE 
AS FOLLOWS: 


“I was extremely pleased to re- 
ceive your beautiful drawing which 
gives a vivid representation of our 
solar system. I have hung it on 
the wall of my room to look often 
at it. It should, in my opinion, be 
printed and made accessible to all 
elementary and secondary schools 
in the country. 

“If you will permit I will try 
to interest educators in it. 

“Sincerely yours, 
A. Einstein.” 





“The drawing is excellent and in- 
formative. You certainly have given 
an enormous amount of information 
in a limited space.” 

— Dr. Forest Ray Moulton 


A Graphic Representation Covering the 
Following: 
1—The solar system to scale and the move- 
ments of the planets, etc. 

-A “Time Table” for rocket ships show- 
ing arrival time from the planet 
Earth. 

3—The Elements, giving the melting and 

boiling points, densities and atomic 
weights. 

4—Comparative size of the sun to the 

orbit of the moon around the earth. 
5—Comparative size of the star Betelgeuse 
to the orbits of the planets. 
6—Sectional view thru the earth showing 
the pressure at earth’s core, etc. 
7—Twenty of the brightest stars and their 
distances. 
8—Our solar system in a nut shell. Shows 
our relative distance to other stars. 
9—Our location in the Milky Way Galaxy, 
and time to reach the nearest star. 
10—Curvature of the earth with compara- 
tive heights and depths. 

11—A drawing showing the way of measur- 
ing the distance to near stars. 
12—Showing movement of comet tails, and 
their paths thru outer space. 
13—The Moon. Temperatures, distance, diam- 

eter AND OTHER INFORMATION, 

PRINTED ON 70-LB. REGULAR FINISH 

OFFSET PAPER 


Price $2.50 


JAMES OLIVER HOGG, JR. 
Burnham Building 
Chicago 1, Illinois 
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GLEANINGS FOR A.T. M.s 


EXCEPTIONAL VALUES 














Two CAMERAS CONTRIVED BY AMATEURS 

5 Focusing Mechanism wo CAMERAS CONTRIVED BY AMATEURS 
For Standard 114” Eyepiece | | NCLOSED is a diagram of a lens apparently so nearly achromatic. The 
=, ote oe Reening en combination which I worked out from _ negative lens I use is probably a white 
knob produces 14” motion | some of the lenses advertised in recent is- crown; I do not know its index of re- 
ay B.S ay | sues of Sky and Telescope. The triplet fraction or its dispersive power. Yet when 
play. Will not bind or lock. || of thin lenses seems to furnish satisfactory it is used as shown in the diagram it 
No rack and pinion to strip. ]| | 3 Peg ‘ are ee sles cnet. 40 pe . feats 
Precision turned ways allow | | results in photography of the night sky, seems to produce satisfactory color cor 
smooth, easy — fo- also in cloud photography. A field of ap-_ rection. I tested it with tri-color filters, 
cusing. Adapt to every EFS ts a é tele > “ . ae : “e i 

ine type of telescope construc- | | proximately 81 degrees can be obtained on that is, the complete photographic ob 

tion. Highest precision, perfect = IT | a frame 42 x 60 millimeters. I use a incensed cleat a 

Of brass and bronze throughout eight | wo - vate ee : ‘eRe aS 

Ibs. $22.50. Money back guarantee. 6.5 x 9 cm. film size, and ge t two pictures — 

FOR REFLECTORS — Concave flanged bash on each film, a help in times of film | ASTRONOMICAL 

ing ean be supplied to fit the size of your tube. ie ak a a iz ter is 3 mm. | 

Give telescope tube diameter when ordering. scarcity. The lens diameter 1S 30 = T a L £ Ss C Oo p e S$ 

Bushing extra $5.00. and the focal length of the objective is 

A h ti K il r E e iece M 1 35.5 mm. Of course, the full aperture can- & SUPPLIES 

romatic Keine , Telescopes Kits Drives 
¢ Y P Mounts ae, Pieces —— 
. With a high Castings inders guring 
eyepoint, . Tubes Achromats Panchronizing 


MIRRORS MADE TO ORDER 


*k* Quality OURMOTTO *x 
PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 
ASTRO TELESCOPE COMPANY 
P. O. Box 1365 — Glendale 5, Calif. 


Display Room — Erb and Gray 
854 S. Figueroa St., Los Angeles, Calif. 


completely 
assembled. 
Ready to use 
in telescopes, 
binoculars, 
microscopes , 
finders,spot- 
ting Seepes c 
wher- 

oer a very superior wide field ocular of fine 
definition and great light gathering qualities 
is required. Both eye and field lenses are achro- 
matic and fluoride coated. ee | 
(a) E.F.L. 0.785” (12.5X). O. D. %” - $5.00 & rae a 

(b) With crosshair — $6.00 (en 
(c) Bushing to fit 144” tube $3.00 extra j<12>| 


Other diameter tube .. . $4.00 extra A. ly EVERYTHING for the AMATEUR 


: links epheenii. Telescope Maker 
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L,=—-!lOmm Precision Workmanship, Quality 
Ly= 50 mm. Supplies, Money Back Guarantee 
—_ FRONT ELEMENT L,L,COMBINED KITS — OUR SPECIALTY 
— COMPLETE 6” KIT .. . . $5.50 
we 8 on ee 350 x ~il0_ ~ 91.67 PYREX KIT, 6” . . |. : $7.30 up 


Pea” PERISCOPE-T-8El 50-110 ty CIR 

















Solid bronze 6 power tank COMPLETE SYSTEM: PYREX MIRRORS 
periscope for use in fast 91.67 x 50 _ 28.3 am. Made to order, correctly figured, polished, 
moving vehicles to sight distant objects; em- 91.67+ 50-12. ; parabolized and aluminized. 
ployed with great success by fishing fleets in : 
locating schools of fish; suitable for sheep ALUMINIZING 
herde rs and cattlemen; can be operated on loco- . We guarantee a Superior Reflecting Sur- 
motives, trucks, ete. Fully assembled in original Diagram and focal length computations face, Optically Correct Finish. Will not 
army packing, ready for use. Many valuable - ‘ . ] F peel or blister. Low prices. 
parts in this unusual buy: 5 large and small of an inexpensive wide-angle camera jens " P 
prisms, 2 medium sized telescope objectives, 3 j 4 
lens achromatic telescopic saepinee. optical made from simple lens elements MIRRORS TESTED FREE 
flats, reticle, pilot lights, miscellaneous optical PRISMS EYEPIECES 
and mechanical parts. Army price $500. Price not be used to cover the 60-mm. frame, ACCESSORIES 
o you, Prepaid $45. 


but for night work, I get star trails 
INFRA-RED FILTERS to about the 6th magnitude. ae ee eee 
sagen te The plano-convex lenses are 30-mm, Precision Optical Supply Co. 


in mounts, 








ready to diameter, 50-mm. focal length, and cost 1001 East 163rd St., | New York 59, N. Y. 
the obfec- ‘ ac These are remarkable 
the objec- one dollar each. These are re 








lenses in that they are so thin and are 


tive of any 
standard 
7x 60 or 
6 x 30 bin- | i 
ocular. Photo #88. Extremely interesting 
photographic possibilities. All light operated 
electronic relay problems solved with this filter. 
| 
| 
| 











ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 


Instruments Designed 
to Your Specifications 


* 


Write for 
Descriptions and 


Make your own “‘Sniperscope” from filters 
originally made by government for this pur- 
pose. Very finest optical glass, mounted as 

shown. Set $1.00. 


ips TripleAplanaticLens 


1” f.1. (10X) 54” diameter, }| | 
14” thick. Made by Ameri- 
can Optical Co. to Hastings 
formula. Spherically and 
chromatically corrected like 
the finest microscope lens. 
Remarkable for wide, flat field, brilliant image, 
greater working dists ince. Excellent ‘‘Solid’’ 


























type astronomical eyepiece; ideal diamond Clouds in a July sunset, photographed >. . 
renee weree with Mr. Wilson’s inexpensive camera. Price List 
Include Postage - Remit with Order * 

Send 20c for Up-to-the-minute Catalog 

Hi A te R Y 2 oO S S | GLEANINGS is always ready to re- | | BRANDON SCIENTIFIC 

| | ceive reports and pictures of amateur | | 
MICROSCOPES | | instruments and devices, and is open | | DEVELOPMENT 
Scientific and Laboratory Apparatus | | for comments, contributions, and ques- A New York Corporation 
74 West Broadway,. New York 7, N. Y. | tions from its readers. P.O. Box 85 = Malverne, New York 











18 SKY AND TELESCOPE (No. 66) 























EDITED BY EARLE B. BRown 
U. S. ARMY and NAVY SURPLUS. 


500,000 


LENSES| 


5 POWER TANK ARTILLERY TELE- 
SCOPE (M71) Brand New. Coated 
Optics, Completely assembled. Value 
$345.00 ea. $29.50 

WIDE ANGLE EYEPIECE—Al! coated 
optics, mounted in focusing cell, 2” 
clear aperture, 14%” F.L. 3 Achro. 
lenses. Value $125. 00. Perfect. ea. 

5 LBS. OPTICAL GLASS Lens & 
Prism blanks. Index and Dispersion 
“marked”’ 

ACHROMATIC OBJECTIVE Perfect. 
Coated and cemented 44m/m Dia. 

74%” F.L. Mounted $3.50 ea. 
Unmounted $2.50 ea. 


ARMY TELESCOPE 


Original Cost $150.00 





jective system, and the colors are very 
1early in perfect adjustment, the red being 
only a little out of focus in the central 
area. This is corrected by reducing the 
aperture and slightly lengthening the fo- 
cal distance. The negative element was 
purchased from a local optician for 75 
cents, to make the total cost of my photo- 
graphic lens $2.75! 

The arrangement of the triplet is an 
adaptation of the Cooke design. The front 
lens, however, is in contact with the rim 
of the symmetrical double concave com- 
ponent. I am not an experienced lens de- 
signer, my optical experience consisting 
in the making of five concave telescope 
mirrors. The best of these is the 12-inch 
f/8 mirror which I am now using. I find, 
however, that experimentation in matching 
odds and ends of lenses is an interesting 
undertaking which can prove useful, as 
in the present instance. 

LATIMER J. WILSON 
1606 Woodland St. 
Nashville, Tenn. 








Circumpolar star trails, reaching all the 
way from the Big Dipper handle (upper 
left in lower picture) to a star in Cassio- 

a peia (extreme lower right of lower pic- 
N! WS OF THE SUNSPOT of Feb- ture). The curved streaks are fireflies. 


ruary 3, 1946, made me want to 


photograph it for the sheer satisfaction of 3:00 p.m., shortly before the sun hid be- 
ALL COATED LENSES—BRAND NEW 





keeping a record of my own of that re- hind the clouds—even daring to use cumu- 

narkable ph nol - digging i lus for want of a filter. But the results These superb telescopes come to you in the 
markable phe yee — My digging into ; » original government packing. They were 
drawers and boxes for spare parts and were poor until I borrowed a red filter made by the finest optical houses in Ameri- 
; ; - ., : sudo “Ce tehruarv ™g ong 22% inches, contains 6 coated 
forgo “es ab: y le- which gave partial success on February ca. Length 6 inches, t 
sOEQOLIER. pres : =. Seo ul indon¢ 1 tele » lenses, five of them achromats. The high 
scope gradually became a trantic struggle 7th. resolving power of the lenses will bring out 


great detail. 36° Field of View, 3X. Eye- 
piece Lens Dia. 29m/m E.F.L. 1l4 . Fixed 
focus. Objective 25m/m Dia. Also reticle, three 
detachable colored filters. Postpaid, $7.50 


against time. I won at last, shooting at Then I changed the original 9 x 12 cm. 


HAINES UNIVERSAL TELESCOPE MOUNTINGS 


| 


ACHROMATIC LENSES, cemented 


12 1 
b caer eats Te ? o | 14 mm Dia. 60 mm 
Model No. 3. STUDENTS’ WEATHERPROOF ...... $170.00 |, 18 mm Dia. 102 mm 
| 23 mm Dia. 162 mm 
\ Circles enable you to find instantly any of the thousands of unique || 23 mm Dia. 184 mm 








FOR TELESCOP ES U P TO 10 INC HES mm Dia. 80 mm F.L. ea. $ 50 
F.L. coated, ea. 1.25° 

F.L. ea. 1.25 

4 F.L. coated, ea. 1.25 

F.L. ea. 1.25 

stars and galaxies that are invisible to the naked eye, as well as Nep- 25 mm Dia. 122 mm F.L. coated, « 1.25 
tune, Uranus, and Pluto, 26 mm Dia. 104 mm F.L. coated, ea. 1.25 

P y i 5 i| 29 mm Dia. 54 mm F.L. coated, ea. 1.25 

Model No.4. VARIABLE STAR INSTRUMENT $200.00 29 mm Dia. 7 mm F.L. coated, ea. 1.25 
: , F 31 mm Dia. 124 mm F.L. coated, ea. 1.50 
Besides the features of No. 3, this model has manually operated slow 31 mm Dia 172 mm F.L. coated, ea. 1.25 
motion in right ascension, which permits close following of the star | 32 mm Dia. 132 mm F.L. ea. 1.50 
under observation. i 34 mm Dia. 65 mm F.L. coated, ea. 1.50 
— - 7 iin cd = Pe 38 mm Dia. 130 mm F.L. ea 1.50 

Model No. 5. TEACHERS’ MODEL for Schools .... $245.00 } 52 mm Die. 224 mm F.L. ea. 3.25 
1] 58 mm Dia. 215 mm F.L. ea. 4.50 


This model is well adapted for teaching purposes where the student | 
receives instruction while the telescope follows the star, for an electric || 
motor carries the telescope in approximate sidereal time. 


KELLNER 

_ srl 
EYEPIECE 
This instrument is driven by a compound of four synchronous motors || ‘ 
through anti-backlash gearing in sidereal time so accurate as to be || Achromatic 
within a few seconds of absolute sidereal time per year. It is well 
Ps hey suited for photography, and for guiding has slow motion in both axes 
re operated from the eyepiece by flexible shafts. 


Mounted eyepiece has 2 
perfect magnesium-flu- 
oride coated achromatic 
lenses 29m/m in dia. 
Designed in order to 
give good eye relief, 
1144” E.F.L. (8X). 

Outside dia. of cell 40 m/m ........... $4.00 
Cell to fit 1144” tube (illustrated) ...... 4.50 
Unmounted lens set only ...........0-. 2.50 





Model No.6. THE UNIVERSITY MODEL ............ $550.00 | 
| 






For telescopes 12 inches and larger, fork-type 
mountings are suggested. Some specifications for 
these can be seen in our advertisements in former 
issues of “Sky and Telescope.’ Quotations can be 
made to fit your requirements. 

All-aluminum skeleton tubes can be made to pro- 
vide ventilation for reflecting telescopes and to 
eliminate boiling effects under high power from air 
currents inside the tube. 

SPECIAL: Revolving Observatory Domes of Struc- 
tural Steel, 12-foot diameter, shipped in parts so 
the amateur can assemble with a wrench according 
to instructions; he can have covered by local tin- 
smith or do cover himself. Complete instructions 
for observatory building free. Dome $750.00 f.o.b. 
Englewood. Estimates given for other. sizes. 





PENTA PRISM 19m/m Face ........ ea. $1.00 ’ 
PENTA PRISM 26m/m Face ....... ea. 3.00 
DOVE PRISM 49m/m long ...... an? 50 
DOVE PRISM 75m/m long ......... ea. 1.00 
90° AMICI PRISM 21m/m Face ...... ea. 2.00 
RIGHT ANGLE PRISM 23m/m Face ea. 1.2! 
RIGHT ANGLE PRISM 38m/m Face ea. 1.7 
— ay ay ANGLE PRISM 4im/m 

/m Face (flint glass) ......ea. 3.00 
CROSSLINE RETICLE 23m/m Dia. ..ea. .50 


Send 3 cent stamp for “BARGAIN” List. 
A. JAEGERS 


BOX 84S SO. OZONE PARK 20, N. Y. 


13” Co-ordinate Circles guaranteed 
accurate to within 3 seconds of are, 
with 720 divisions. 





Haines Scientific Instruments 
Box 171, Englewood, New Jersey 
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OBJECTIVES corrected to % wave 
... delivery four weeks ... HAY- 
WARD glass. 

MIRRORS Pyrex corrected to 1/10 
wave ... delivery two weeks... 
sines 4”, 6”, &*,.10", 12”. 

ELLIPTICAL AND RECTANGU- 
LAR FLATS in stock... 
corrected to % or 1/10 wave of 
sodium light! 

EYEPIECES CUSTOM MADE TO 
FIT SKYSCOPE 15/16 dia. 
100 power $5.00 150 power $5.00 
iD darn 6 one ego senha dee $1.00 

All prices plus postage. 
Our laboratory fac ilities are available 
for testing optical equipment. 


L & M Optical Co. 


Precision Optical Manufacturers 
69 S. Lexington Ave., White Plains, N. Y. 








PYREX 4%-INCH REFLECTOR 


Equatorial mount on tripod ....$98.00 
3-inch REFRACTOR, equatorial 
mount, with slow motion ....$265.00 


EQUATORIAL MOUNT con- 
structed from brass and alumi- 
num 
Objectives Mirrors Eyepieces 

Mirror and Objective Cells 
Star Diagonals 


All items guaranteed on a 
money-back basis 


Send for Our New Catalog 
Ares Astronomical 
Instruments Company 
1012 Tiffany St., New York 59, N. Y. 














| STANLEY BROWER 


and 


JOHN LARISCH, JR. 


Wish te announce that they have 


opened a shop catering to the Ama- 


teur and Professional Astronomer. 


Write for our catalog of lenses, prisms, 
mirrors, eyepieces, astronomical objec- 
tives and telescopes; also telescope ac- 

cessories and 


LABORATORY OPTICAL CO. 


P. O. Box 387 | 
Plainfield, New Jersey 


spectroscopes. 


76 Interhaven Ave. 














ASTRONOMICAL TELESCOPES 
34-inch Reflecting Objective 
Equatorially Mounted, 60 Power 
\%4-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


THE SKYSCOPE COMPANY 
475-s Fifth Avenue, New York 17, N. Y. 




















ASTRONOMICAL TELESCOPES 


Microscopes, Binoculars, Photographic Equip- 
ment, Barometers, Astronomical an 
Scientific Books...new and used 

3” Clark Telescope on equatorial; 344” Bra- 

shear, 3” Mogey on equatorials; 4”, make un- 

known, one of finest we have ever tested. 

All instruments first class and fully equipped. 














RASMUSSEN & REECE 
41 Market St. Amsterdam, N. Y. 
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The solar telescope and finder put to- 

gether by Mr. Diaz from old telescope 

parts and a Graflex camera. The sun’s 
image is projected by the finder. 


camera which I had used for an old 5 x 7- 
inch Graflex; this allowed me to place the 
film at a greater distance from the scope’s 
ocular. The focal length of the photo- 
graphic enlarging lens I used an 
objective was 14 inches, that of the eye- 
¥, inch. I also installed a finder tele- 
scope which can be seen beside my “great” 
refractor, projecting a solar image on a 


as 


piece 


small screen. Satisfactory images 2% 
inches in diameter were then obtainable. 


Between the Graflex and the scope I 
attached a 1 B&L Optimo 
shutter — still reliable after 20-odd years 

and made on February 8th, with this 
“sturdy, precision-built apparatus,” the 
best portrait of all of this sunspot. Thus 
began and ended my first venture in solar 
photography. 


300-sec nd 


JULIO 


MARIO DIAZ 


Caracas, Venezuela 





This print of the sunspot of February 

8, 1946, is slightly enlarged from contact 

size. The picture was taken with Mr. 
Diaz’s camera. 


| 
| 
| 
| 
| 





EQUATORIAL MOUNTING 


Complete with slew motion worm and gear. 
Heavy cast iron base, 114” 
polar axis — $40 up. De- 
scriptive literature on re- 
quest. 


PYREX 
MIRROR KITS 


Complete with glass tool, 5 
abrasives, rouge, pitch, 
: and aluminized diagonal. 
i. & 4” — $5.25; 6” — $6.75; 
Sy 8” — $9.75; 10” — $16.75: 
12” — $31.75. 
Send for catalog listing Re- 
flector Kits, Eye-Pieces, 


Lenses, Lens Bianks, etc. 


DAVID WILLIAM WOLF 
334 Montgomery Street Brooklyn 25, N. Y. 








Telescopes - Parts - Optical Goods 
Bought and Sold 


Tell us what you have or want. 
OUR PURPOSE: To Promote Astronomy 


* 
VALLEY VIEW OBSERVATORY 
106 Van Buren Avenue, 14 


N. S., Pittsburgh, Pa. 








Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes. 


RAMSDEN EYEPIECES 
for amateur telescope makers, 44”, 14”, 1” 
focal length; 114” diameter. Each $5.10. 
C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 

















SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for 
this column at 40 cents a line per insertion, 
six words to the line. Minimum ad is three 
lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


FOR SALE: Richest field 4” pyrex mirror. Alumi- 
nized, 144 wave, 16” f.]. $25.00. B. Smith, 24 
Calumet Rd., Winchester, Mass. 


FOR SALE: 6” aluminized reflector telescope, f.1. 
52”. Very good figure. Heavy equatorial mount: 
babbitted bearings ; easily adjustable parts ; three 
eyepieces 52x, 104x, 156x. Worth $150.00. State 
price you can afford. Write to Bro: Paul Char- 
ette, La Salette Seminary, Attleboro, Mass. 


FOR SALE: Webb’s Atlas of the Stars containing 
9th mag. stars from the north pole to 20° south. 
149 pages, cloth bound. Price $4.00. Also The 
Observers Star Atlas, $1.00. H. B. Webb, 145 
President St., Lynbrook, N. Y. 


FOR SALE: 8” R. F. T. pyrex telescope mirror. 
23” f.1., aluminized, $60.00. Eugene Alexander, 
1178 Queen Anne Place, Los Angeles 6, Cal. 


FOR SALE: 4.25” refractor, custom built by Fer- 
son; with 2” finder, star diagonal, 2 eyepieces. 
NO MOUNT. Condition like new. Price $300.00. 
WILL TRADE: good copy of Pickering’s ‘‘Pho- 
tographie Atlas of the Moon” for a copy of ‘‘The 
Moon” by Goodacre. Robert Doubleday, 227 Mid- 
land Ave., East Orange, N. J. 


FOR SALE: 8” pyrex glass partly ground, with 
glass tool and book ATM. R. E. Hiland, 117 
Warren Ave., Boston 16, Mass. 


FOR SALE: 2%” refractor. Excellent condition, 
altazimuth mourting and tripod. 2 astronomical 
eyepieces, star diagonal. $200.00. Photos on re- 
quest. A. E. Hopkins, Box 311, Lexington, Mich. 


WILL BUY unfinished 15” pyrex mirror and tool. 
Prefer rough ground. W. Williams, C.M.A., 
Culver, Ind. 


FOR SALE: Zeiss 234” (60 millimeter) refractor, 
3314” focal length, admirably adapted to astro- 
nomical or terrestrial use at seashore or moun- 
tains. Magnification 21x, 47x, 94x, 168x, with 
single and bifocal erecting prisms, slow motion. 
Mounting equatorial and altazimuth. Complete 
with collapsible tripod and portable case. All in 
perfect condition. Price $600.00. Eliot Bicknell, 
146 Summer St., Boston 10, Mass. 


FOR SALE: 6” aluminized mirror f/11.3, prism 
with cell, spider. 1” eyepiece with holder. Mir- 


ror corrected for solar use. $75.00. Mrs. Lorna 
Allin, 1301—6th Ave. No., Seattle 9, Wash. 


























UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE METAL PARTS! 


COMPLETE OPTICS! 





ARMY'S 6 X 30 BINOCULARS 


with any Sets shown below. 
in Surplus Market.) M-13A1 
M-3 Sets are not 
to a Customer on 


Case 
(None yet available 


No Carrying 


Sets are waterproof model. 
waterproof. Limit 1 Set 
all Sets shown below. 
COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars. Everything you need 
— ready for assembly. When finished will look 
like a regular factory job costing $102 to $120. 
The Optics are new, in perfect or near perfect 
condition. Have new low reflection coating. 
Metal Parts are new and perfect, all completely 
finished. No machining required. Bodies factory 
hinged and covered. Complete assembly instruc- 
tions included. 

Stock #830-Y $40.00 Postpaid, 
plus $8.00 tax Total, $48.00 
COMPLETE OPTICS & METAL PARTS—Model 
M-3, 6x 30 Binoculars. The Optics in this set 
are new, perfect or near-perfect. Prisms have 
new low reflection coating. Factory mounted 
Eye Piece and Objective Assemblies not coated. 
Metal Parts are perfect, new, ready for assembly. 
When finished, this will look like a regular fac- 
tory job, except a name has been filed off a 
cover plate. No machining required. Bodies fac- 
tory hinged and covered. 


oculars. 


SAVE MORE THAN % REGULAR COST! 


ARMY'S 7 X50 BINOCULARS 


Here’s an unusual opportunity to secure’a fine set 
of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the Army’s M-16 7x50 Binoculars 
(M-16 is not the waterproof model). These com- 
ponents are new and all ready for assembly. We 
supply full instructions. Limit — 1 set of Metal 
Parts and 1 set of Optics to a customer, 
METAL PARTS—Set includes all Metal Parts — 
completely finished for assembly of 7 x 50 Bin- 
No machining required. Bodies have been 
factory hinged and covered. A sturdy brown leath- 
er Binocular Carrying Case is included with each 
set of Metal Parts. 

Stock #824-Y, 7 x 50 Metal Parts, $35.00 Postpaid 


OPTICS—Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or near 
perfect — and have new low reflection coating. 
Stock 75102-Y, 7x50 Optics, $25.00 Postpaid 


NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase be- 
comes subject to 20% Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be filled. 





METAL PARTS ONLY—Model M-13A1, 6 x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stock #830-Y. 

Stock #832-Y, 6x30 Metal Parts, $25.00 Postpaid 


METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. Some machining on these 
Metal Parts required. Bodies hinged and Prism 


Shelf holes placed, but you must tap them. 
Prism Shelves have been machined. Six lead 
spiral focusing threads have been cut. Some less 


difficult components you must thread and ma- 
chine yourself, but all material you need is fur- 
nished except body covering material and Optics. 
Stock +833-Y, 6x30 Metal Parts, $12.00 Postpaid 


OPTICS FOR 6x30 BINOCULARS (No Metal 


Parts.) {slight seconds. Cemented but not coated. 
ae, er ee $10.00 Postpaid 
SAME OPTICS AS ABOVE (6 x 30), but coated. 
SRO: FERTIEE- bi ss ccaciawescvcs $12.75 Postpaid 


If you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Fede ral Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 


Optics and Metal Parts are Available for Monoc- 








Soot re per $35.00 Postpaid, ulars (% a Binocular). For Complete Details, 
pe rere eo Total, $42.00 Write for Bulletin #14-Y. 
Stock #1-Y — “Our Advertising Special” — 15 2-144” DIA. ACHROMATIC TELESCOPE OBJEC- 


lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm. cameras, stereoscopic viewers, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 


NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 
Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above ... only $1.00 Postpaid. 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and a piece of Heat Ab- 
sorbing Glass with directions. 

Stock #4025-Y $1.95 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jecting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 

Stock #4029-Y $3.10 Postpaid 
CONDENSING LENSES for 35 mm Projectors and 
ea Consists of set of 2 Lenses — diam. 
23%”, 3” each. 

Stock ‘ohexs $2.00 Postpaid 
WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


SATISFACTION GUARANTEED 


eee eee ee eee ee 


EDMUND SALVAGE COMPANY + 


TIVE—F.L. 20 inches. (Not a war surplus item.) 
The Govt. used very few long focus Objective 
Lenses so we had these made for you. First. class 
lens suitable for Spotting Scopes, Terrestrial Tele- 


scopes, etc. Not coated. 

Seems ONNee. iv caes cccenvinacs $10.00 Postpaid 
SPECTROSCOPE SETS 

These sets contain all Lenses and Prisms you 


need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 

Stock #1500-Y—Hand Type .... $3.45 Postpaid 
Stock #1501-Y—Laboratory Type . $6.50 Postpaid 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 


prism blanks. 
Steck #703-Y—8 lbs. (min. wt.)—$5.00 Postpaid 
Stock 3702-Y—1% Ibs. ........ $1.00 Postpaid 


TANK PRISMS 


Plain or Silvered 


90-45-45 deg. 5%” long, 24%” wide, finely ground 
and polished. 


Stock #3004-Y Silvered Prism 


CRIME © bwaseees ceases $2.00 Postpaid 
Stock #3005-Y Plain Prism 

SEN a dgentas ceamwere $2.00 Postpaid 
Stock #3100-Y Silvered Prism 

SS A Per rere $1.00 Postpaid 
Stock #3101-Y Plain Prism 

CE Scns Cecndadodeas $1.00 Postpaid 
(Illustrated Book on Prisms included FREE) 


All Items Finely Ground and Polished but 
Some Edges Slightly Chipped or Other Slight 
Imperfections Which We Guarantee Will 
Not Interfere with Their Use. Come Neatly 
Packed and Marked. 





TO KEEP POSTED on all our new Optical 
Items, send 10¢ and your name and address 
to get on our regular “Flash” mailing list. 








23 POWER PRISM SPOTTING TELESCOPE SET 
Optics consist of perfect Achromatic Objective 
with dia. of 64 mm. and 20 inch F.L. (not a War 


Surplus item), an Eye Achromat, Field Lens and 
Prisms from 6 x 30 Binocular. These are slight 
seconds. All low reflection coated except Objective. 


Half a covered 6 x 30 Binocular Body, all parts 
for Eyepiece end and Prism Shelf section are sup- 
plied. You must furnish an extension tube and any 
parts needed to mount the Objective Lens. 

Stock #5127-Y $21.00 Postpaid 
SCHMIDT CostCat SY ager? Black plastic body, 


8-15/16” by 5-4 . with amaz- 


size 
ing speed of F. 0.9. oe Ae in fn ee s Infra-Red 
Sniperseope and Signalling Units. Govt. cost $134. 


Limit 1 to a customer. - 
Stock +720-Y $6.00 Postpaid 
MOUNTED PROJECTING LENS SYSTEM. F.L. 
91.44 mm. (just right for 35 mm. Projectors). 
Speed of F.1.9. Outside dia. of mount at one end 
6( . Length of mount 64 mm ‘ 
Stock #4033-¥ : $3.00 Postpaid 
MOUNT FOR ABOVE PROJECTING LENS SYS- 
TEM — Stock #715-Y $1.50 Postpaid 
MOUNTED KELLNER TELESCOPE EYE PIECE 
— Perfect, coated, in Ordnance sealed boxes. F.L. 
1% inches. Ontside dia. of steel mount 40 mm. 
Stock #6198-Y ......eeeeeeeeees $3.15 Postpaid 
OPTICAL BENCH KIT — (Not a War Surplus 
Item) Everything you need, including four Lens 
Holders for checking Focal Lengths and setting up 


a Systems. 
Lens Systems $8.50 Postpaid 


Beee WES co vccccccccascceccess ; 
BATTERY COMMANDER’S PERISCOPE With 
Tripod—6 Power Instrument. Excellent condition. 


Length 2714 inches — diam. 114 inches. Cost U.S 
Govt. anoreninately $175.00. 


Stock #717-Y $20.00 F.O.B. Audubon 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 


Can be used as Slide 
Viewer, or take it 
apart and you can 
get Polarizing Vari- 
able Density Attach- 
ment, Mangin Con- 
cave Mirror, Reflec- 
tor Plate, Metal Ret- 
icle, Window, Lamp 
Housing, Ring and 
Bead Sight. The 
Polarizing attach- 
ment alone is worth 
many times the price 
of entire unit. Con- 
sists of 2 Polariz- 
ing Filters mounted 
with small handle 
which rotates one 
around the other. 
May be used in Photography, Research, Experi- 
ments, as Light Dimmer, etc. 


Stock #908-Y $5.00 Postpaid 


Same Unit Without Polarizing Attachment _ 
Stock #916-Y $2.50 Postpaid 


BOMBER SIGHTING STATION— double end 
Periscope Type Instrument of Mieke’ precision. 
Brand new and in perfect condition. 6 ft. tall, 
shipping wt. 360 lbs. Orig. cost $9,850. Consists of 
numerous Lenses, Prisms, Mirrors, Gears, Mo- 
tors, Metal Parts and Electrical Gadgets. 

Stock #914-Y $50.00 F.O.B. Oklahoma 


POLARIZING VARIABLE DENSITY ATTACH- 
MENT FOR 7 x 50 BINOCULARS—An amazingly 
effective unit for controlling amount of light 
reaching your eyes. Cuts down glare in sky and 
overwater observations. Easily snapped on and off 
over the eye cups of American-made 7 x 50 Bin- 
oculars. Govt. cost $8.30 each. 

Stock #20,000-Y 





$2.00 Postpaid 


ORDER BY STOCK NO. 


P.O. AUDUBON, NEW JERSEY 
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intervals marked on the respective orbits. 
The dashes in the table indicate that one 
or more elongation times have been 
omitted, for instance, Tethys has 16 elon- 
gations this month. By the use of the 
synodic periods, times for elongations can 
be extrapolated into May. 

Titan should be easy to locate with a 
small telescope, the others requiring more 


OBSERVERS PAGE 


Greenwich civil time is used unless otherwise noted. 





SATURN'S SATELLITES May Be FAVORABLY OBSERVED 


For any time of observation, apply the in- 


A S SATURN’S RINGS close this year 
terval since the preceding elongation to the 


to 13° to the line 
of sight, the orbits of its satellites appear 
more flattened From the American 
Ephemeris we portion of a 
chart showing the apparent orbits as seen 
at opposition in January this year. South 
is at the top and the motion is clockwise, 

The orbits 
satellites are 
10.5, is inner- 
Rhea, 10.0; 
Their synodic periods are, 
17,7, 44 12h,5, 


trom an angle of 18 


repre rduce a 


as in an inverting telescope. 
of Saturn’s four brightest 
shown. Tethys, 


most; then come Dione, 10.7; 


magnitude 


and Titan, 8.3. 
respe ctively, Jd 21h, 3, 2d 
15d 23h.3, 

On this 
points aré 
them at the 


chart, the eastern elongation 
marked Od, and the satellites 
times listed below. 





occupy 

careful search. Titan is at eastern elonga- 
tion at 24.6 on April 11th, and at 15.8 on 
the 27th. Its western elongations occur at 





THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





20h.2 on April 2nd, and at 194.1 on the 
18th. 
of . 
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In mid-northern latitudes, the sky appears as at the right at 5:30 a.m. local time 
on the 7th of the month, and at 4:30 a.m. on the 23rd. At the left is the sky 
for 7:30 p.m. on the 7th and 6:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury, a morning object all month, 


greatest western elongation on 
April 5th. The stellar magnitude is then 
-0.5, and the 48’ from the 


This is extremely close to the great- 


reache S 


planet is 27 
sun, 
est possible elongation, but, because of its 
southerly position with respect to the sun, 
Mercury rises than an hour 
sunrise. Aphelion, the position in its orbit 
when a planet is farthest from the sun, is 
reached one hour after elongation. 
Venus, also in the morning sky, rising 
one the sun, is no longer a 
prominent object. The magnitude has de- 
3.5, and the planet is in the 


less before 


hour before 


creased to 
gibbous phase. 

Mars. On the morning of April 19th, 
Mars, Mercury, and the crescent moon will 
be in conjunction. Close scrutiny may re- 
veal all three objects. The moon will pass 
south of both Mercury and Mars, nearer 
Mercury. Venus will be 10° above this 
configuration. Except for this occasion, 
Mars is rather difficult to view all month. 
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Jupiter, now the dominant object in the 
night sky, rises increasingly earlier in the 
evening sky through the month. The 
planet is slowly retrograding in Libra. Its 
magnitude is —2.0. Jupiter presents a disk 
43” across, which can be detected in field 
glasses. On the the 8th, the 
moon and Jupiter together in 
close proximity. 

Saturn remains all month about 10° east 
of the Twins. It is slightly brighter than 
Procyon, both objects appearing as yel- 


evening of 


will rise 


lowish stars. 

Uranus will set four hours after the sun, 
and hence may be seen only in the eve- 
ning. Its position on the 15th is 5° 11", 

23° 4’, and it is of 6th magnitude, re- 
quiring some optical aid for finding it. 

Neptune may be found with telesccpic 
aid during most of the night. Opposition 
was on March 3lst, and the planet’s mag- 
7.7. On the 15th, Neptune will 
9’, about 1° southwest 

E. O. 


nitude is 
be: at 12° 36". 2 


of Gamma Virginis. 


Satellite Iapetus, magnitude 11.0, with a 
synodic period of 794 22h.1, has an orbit 
about three times as large as that of Titan. 
Iapetus passes through inferior conjunc- 
tion, about 60” north of Saturn’s center, 
on April 11th at 184.3. It reaches western 
elongation on April 30th at 184.1, when it 
is over 500” west of Saturn. 


METEORS 


The Lyrid meteors may be seen about 
April 21st in the late evening and morning 
hours. The rates will be about 10 per hour. 
This is above rates obtainable for other 
showers during the first six months of the 
vear, except for the Quadrantids in Jan- 
uary. The sky will be devoid of the moon, 
which is new. Lyrid meteors will be seen 
to a lesser extent for some days before and 
after the maximum. The radiant is 10 
west of Vega, and swift meteors, not 
bright, are typical. BO. 





DATES OF EASTER 


Easter falls on April 6th this year, as 
it will in 1958, 1969, and 1980, according to 
the Handbook of the British Astronomical 
Association, where Easter dates are pub- 
lished to the end of the century. In 1948, 
Easter will be on March 28th, on April 
17th the following year, and on April 9th 
in 1950. 





PHASES OF THE MOON 


Serr BROOM 668i eka April 5, 15:28 
PASE ATOR — 6 0 cincs; sieiee aint April 13, 14:23 
| ae April 21, 4:19 
Qk April 27, 22:18 
PN AOD 65.05.65 cies aie-siapis May 5, 4:53 

















OCCULTATION PREDICTIONS 


Three rather bright stars, Eta Leonis, 
Nu Virginis, and Phi Sagittarii, are oc- 
culted this month, but the three events 
cannot be favorably observed at any one 
station, although prediction times are 
given for them at stations C and E. The 
observer must take into account interfer- 
ence by daylight and the position of the 
moon with reference to the horizon for 
his location. It is always well to check 
the prediction times with those of local 
sunrise, sunset, moonrise, and moonset. 

April 1-2 Eta Leonis 3.6, 10:04.4 
+EHORS So. 56 2 Ime 32242 
—3:3: ChE 68 B 2346.2 —22 FO5.86": 
PB Gisa> 1S: — ES 129°: @ 2225 —13 
+32 56°: H.4:56.1 —1.2060 118°: Em: C 
4:036 703-41 357°: E3534 —10 
— 25 doef. Otek 22 US 20 
H 3:10.9 —1.7 +0.2 285°. 

2-3 BD +12° 2284 6.4, 10:56.9 +11-59.4, 
10; “55° —27° Im: A 2:234 —S6 425 
64°: C 206.9 —-2.2 +07. 89°: D 207.6 
—2.4 +1.9 72°; E 1:41.9 —1.5 +0.6 100°; 
F £S49 —i2' 12 MO: iS 6s 
+02: 139". 

3-4 Nu Virginis 4.2, 11:43.1 +6-49.6, 
11, +56" —22° Im: A.23:06.3 —O5 +69 
104°: C 2301.8 —0:4 76.4.117°: 16:22:59.2 
0.0 +0.6 111°. 

7-8 26 Librae 6.3, 15:11.6, —17-34.3, 15, 
+73" Ti" Eo: A 10254 —i2 --i3 
281°? © 10:226 --L4 —1.3 276° 3.3 S509 
—Z2:1 —O09 Z271°> BS:378 —44 TES a7: 
G 9:05.5 —2.0 +0.7 258°; I 8:40.9 ... 
rk ge 

8-9 10 G Scorpii 5.9, 15:54.6 —20-49.9, 
16, +70° +3*° Em: A 5:253 —17 Tis 
270°; B 5:26.5 —1L5 +69 276°:-€ S180 





VARIABLE STAR MAXIMA 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 


bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell fot 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0 Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 


April 2, R Octantis, 7.9, 055686; 7, RU 
Sagittarii, 7.2, 195142; 10, RR Scorpii, 6.0, 
165030a; 14, RT Sagittarii, 7.9, 201139; 
20, RS Cygni, 7.4, 200938; 23, R Lyncis, 
7.9,, 065355; 24, T Centauri, 6.1, 133633; 
29, R Corvi, 7.6, 121418; 29, V Ophiuchi, 
7.5, 162112. May 5, R Cancri, 6.8, 081112; 
7, RS Librae, 7.7, 151822. 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 











—22 T2120": D SAS. 26 FG HS. 

11-12 Phi Sagittarii 3.3, 18:42.3 —27-02.8, 
19, +63° +17° Im: C 11:10.6 —2.4 —0.7 
105°; E 10:38.0 —2.2 +0.1 104°; F 10:24.7 
—20 -—0.7 128°; BH 9:58.5 —0.2 —07 145°. 
Em: C 12:36.5 —1.5 —0.3 245°; E 12:09.7 
~—~22 —01 26°: F lise as Fi 
230": BE 16:55.8 2.5 +23 Ze: 

25-26 37 Geminorum 5.8, 6:52.1 +25- 
26.6, 5, +90° +25° Im: D 4:37.4 +0.4 
—1.4 100°: @ 4269 -—O1 —24 135°; 
3 4:327 +2 24 152". 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude; right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, limiting parallels of latitude, immersion 
or emersion; standard station designation, GCT, 
a and b quantities in minutes, position angle; 
the same data for each standard station westward. 

Longitudes and latitudes of standard stations 
are; 

A +72°.5, -+-42°.5 
B +73°.6, +45°.6 
C +77°.1, +388°.9 G +114°.0, +50°.9 
D +79°.4, +43°.7 H +120°.0, +386°.0 

I +123°.1, +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 


E +91°.0, +40°.0 
F +98°.0, +30°.0 


Astronomical Equipment 
and Supplies 


The Teachers’ Committee of the 
American Astronomical Society  an- 
nounces that through the kindness of 
H. W. Geromanos, manufacturer of 
the well-known astronomical equipment 
formerly supplied by the Eastern Sci- 
ence Supply Company, the tools, speci- 
fications, and manufacturing rights for 
the equipment have been made available 
without cost to the American Astro- 
nomical Society. Plans for taking ad- 
vantage of this opportunity have not as 
vet crystallized. In the meantime, 
however, a few items such as coelo- 
spheres, ecliptic maps, Willson Hemi- 
sphere sets, and various co-ordinate 
papers, are available. For further in- 
formation, address either Miss Leah B. 
Allen, Hood College, Frederick, Md., 
or Dr. J. Allen Hynek, McMillin Ob- 
servatory, Ohio State University, 
Columbus 10, Ohio. 

Unfortunately, the Teachers’ Com- 
mittee has as yet been unable to interest 
any company in the manufacture of 
celestial globes. There are, however, 
various sorts of celestial globes on the 
market which can in many cases meet 
teaching needs. 

TEACHERS’ COMMITTEE 


American Astronomical Society 


JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 
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W. OTTWAY & Co.,Ltd., 


Established 1640 


“The Orion Spotter Telescope” 


The Ideal Telescope for Rifle Ranges 





SPECIFICATION — 
Diameter of object glass: 1.3” 
Magnification: Variable between 15 and 25 
Light transmission: 55% 


Field of view: (actual) 2° 10’; (apparent) 
32° 30’ 
Length: (open) 20”; (closed) 11” 
Finish: Bright parts—nickelled. Main body— 
dark brown crinkle. Weight: 20 ozs. 
Price: Registered Post Free, $32.00 


Leather sling $2.00 extra 


Orion Works, Ealing, London, w.5 
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Send for free folder describing the 


SATURN 3-inch TELESCOPE 


A fine precision refractor designed for am- 
ateur use, for schools, resorts, and homes. 








BERKELEY, CALIF 


2526 GROVE ST 
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cause of lack of good guide stars, 


amateurs are quite unfan 


DEEP-SKY WONDERS 
HE REACHES of Ursa Major con- 


tain many interesting nebulae but, be- 
many 
with the re- 


gion. Webb, for example, lists no less than 


13 


objects within reach small instru- 


+ 


ments here and only 16 objects for the 


nebula-famous Virgo area. 


NGC 3587, M97, 


T1° 9° 


famous Owl nebula. Small telescopes show 


it only as a very faint hazy oval 3’ in diam- 


24 


SKY AND TELESCOPE (No. 66) 


7 Waiphard 


HyYoRA 


a . A 
Pe io VELA } 
0° 


a —_— 
ee 


3 


° 
ed OR/20, W 


eter. The “owl” appearance usually 
obvious only in photographs 

NGC 3031 and NGC 3034, 
M82, respectively, 9° 51.5, +69° 18’, 
M82 half a degree north. A bright, b 
liant “pair” of spirals easily found f 
ing 24 UMa. Seen better i 
flector than in the 6-inch 
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bright spiral, 1.4 
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STARS FOR APRIL 


from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. 

CHART CORRECTION: Antlia is 10° 
too far north; NGC 6543, in Draco, should 
be at 17" 58™.6, +66° 38’. 





EVENING STARS FOR 


HIS CHART is prepared for a basic latitude of 30° south, 

but it may be used conveniently by observers 20 degrees 
on either side of that parallel. These southern charts appear 
in alternate months, but alw: two or three months in ad- 
vance, to allow time for transmission to observers in any 
part of the world. The sky is here shown as it appears on 
June 7th at 11 p.m., June 23rd at 10 July 7th and 
23rd at 9 p.m. and 8 p.m., respectively. Times for other 
days vary similarly, four minutes earlier per day. These are 


¢ 
i 


ivsS 


p.m 


SOUTHERN OBSERVERS 


corrected for 
solid circle; 


south 


local mean times which must be 
time differences. The 30° 
horizons are circles, too, those for 20 
dashed in part. When facing south, 
bottom, and similarly for other directions. 
find north circumpolar stars 


charts. For other charts in 


horizon is a 
40 


“South” at 
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hold 
Observers 

tropics on any of 
northern 
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standard 


the other 
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being 


See 


issues of June, 1945; alternate months from September, 1945, 


to July, 1946; and August, 1946, to the present. 
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Planetarium Notes 


ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill., 
Wabash 1428 


ScHepuLe: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
SrarF: Director, Wagner Schlesinger. Other 
lecturer: Harry S. Everett. 

April: THE SUN’S FAMILY. The motions of 
the planets and the conditions on their sur- 
faces will be examined and the possible exist- 
ence of life on them discussed. 


May: OUR STAR, THE SUN. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa., 
Fairfax 4300 


ScHepuLe: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. 

Starr: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. 

April: EASTER—THE AWAKENING. Under 
the stars of spring, the story of the Crucifixion 
and the Resurrection is told. 
FORECASTING THE WEATHER. Simple 
weather signs we all can use in making our 
own weather predictions are discussed. 


May: THE END OF THE WORLD. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 


Scuepue: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 

Starr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 

April: STARS AND ATOMS. Matter and en- 
ergy on earth and in the universe, and the 
elements of X-rays, cosmic rays, radioactivity, 
fluorescence, and atomic energy will be shown. 


May: ECLIPSES OF THE SUN. 


GRIFFITH PLANETARIUM 


P. O. Box 9866, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 


ScHEeDULE: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 
Starr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 
April: THRU THE TELESCOPE. A demon- 
stration and explanation of refracting and re- 
flecting telescopes. Photographs are shown of 
telescopic celestial objects whose positions are 
pointed out in the planetarium sky. 

May: THE FROZEN PLANETS. 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


Scuepute: Mondays through Fridays, 2, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3 
and 8:30 p.m.; Sundays and holidays, 2 
5, and 8:30 p.m. 

Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 

April: THE EASTER STAR PARADE. What 
constellations dominate the spring sky? Come 
and see them and learn how they change with 
the seasons, 


May: ECLIPSES, 


3:30 
4,5 
3, 4 
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In Focus 


HIS MONTH we reach the northern 

edge along the terminator of the last- 
quarter moon. The next three charts will 
run from south to north along the east 
side of the four charts which make up 
Plates X through XIII. 

All named features in this region are in- 
dicated on the key chart, and descriptions 
of some of these appear below. Reference 
may also be made to Plates VI, VII, and 
XII, which appeared in July and August, 
1946, and last month. Spellings follow 
the International Astronomical Union’s 
Named Lunar Formations, and biographi- 
cal information is from the British Astro- 
nomical Association’s Who’s Who in the 
Moon. 

Alps. The appearance of this mountain 
range at this phase should be compared 
with the first-quarter moon appearance on 
Plate VII. Note that the Alpine Valley is 
not at all conspicuous under this illumina- 
tion. 

Anaxagoras, Anaximander, Anaximenes. 
Several early Greek philosophers are hon- 
ored in this part of the moon, the names 
all assigned by Riccioli. The three forma- 
tions are near the lunar limb and some- 
what difficult to identify. 

Cassini. Named for the discoverer of 
Cassini’s division in Saturn’s rings, the 
Italian astronomer who was the first direc- 
tor of Paris Observatory. The ringed plain 
has low and quite broad walls. A large 
crater and several smaller ones are in its 
interior. 

J. J. Cassini. Jacques Cassini was the 
son of the Cassini mentioned above, and 
succeeded him as director of Paris Ob- 
servatory, and was in turn succeeded by 
his son and grandson. He participated in 
the measurement of an arc of the meridian 
from Dunkirk to the Pyrenees. On the 
moon, J. J. Cassini has had a rather con- 
fused existence. Schroeter assigned it to 
a formation near the northern limb; some 
succeeding selenographers identified the 
formation, and others evidently could not. 
A number of recent maps, including those 
by Goodacre, Wilkins, and Andel, give the 
name to an irregular plain between Fon- 
tenelle and Philolaus — this comparatively 
smooth-floored area can be noted on the 
back cover this month. This information 
is from the I.A.U. catalogue, which goes 
on to say, “As neither of these formations 
seems suitable for a name, that of J. J. 
Cassini is here transferred to a smaller 
but well bordered crater or valley outside 
the southwest wall of Philolaus D.” 

Mare Frigoris, the Sea of Cold, near the 
north pole of the moon, appears on this 
chart nearly in its entirety. 

Palus Nebularum is the Misty Marsh. 

Piazzi Smyth. This small, distinct cra- 
ter was named for the son of Admiral 
William Henry Smyth, for whom Mare 
Smythii was called. The son, Charles 
Piazzi Smyth, was born in Naples and 
named after the astronomer Piazzi, under 





MINIMA OF ALGOL 


April 1, 9:59; 4, 6:49; 7, 3:38; 10, 0:27; 
12, 21:16; 15, 18:05; 18, 14:54; 21, 11:43: 
day Oise; 21; 9°22; SO, 2:11. . May: 2, 25200; 
5, 19:49. 
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whom his father had studied. Piazzi Smyth 
became Astronomer Royal for Scotland, 
and worked in spectroscopy. He died in 
1900. His “astronomer’s experiment,” 
Who’s Who in the Moon relates, was the 
first of its kind. He spent months on the 
Peak of Teneriffe making telescopic ob- 
servations to test the advantages of high 
altitudes. This work interested all astron- 
omers, and was Birt’s reason for commem- 
orating his name on the moon. 

Pico. This isolated mountain, 7,000 to 
9,000 feet high, and the nearby Piton are 
bright and conspicuous, rising directly 
from the plain. They are named for moun- 
tains in the Téneriffe Range, in recognition 
of the expedition there led by Piazzi 
Smyth. 

Piton. See Pico, above. 

Plato. This walled formation, about 60 
miles across, is one of the best observed 
regions on the moon. Its walls rise to be- 
tween 3,000 and 5,000 feet above the floor, 
which has some craterlets on it visible 
only in large instruments. The formation 
was named by Riccioli for the famous 
Greek philosopher (c. 427-347 B.C.). 

Straight Range. Named for its appear- 
ance, this compact line of mountains just 
inside the northern edge of Mare Imbrium 
is about 45 miles long. 

Teneriffe Mountains. This range is near 
the Straight Range, and seems to consist 
of four individual mountain masses. They 
were named in commemoration of the ex- 
pedition of Piazzi Smyth to the Teneriffe 
Mountains in the Canary Islands. (See 
Piazzi Smyth and Pico, above.) 





The INDEX for Volume V 


is now ready for mailing. Its style is 
similar to previous indexes, including 
title page; author, title, subject, and 
topic references. Send 35 cents in 
stamps or coin, or include it with your 
subscription renewal check or money 
order. Indexes to earlier volumes are 
also available. 


SKY PUBLISHING CORPORATION 
































Here Is Your Complete 
Weather Station 










WIND DIRECTION WIND SPEED 


$17.50 


Electric Contacting Electric Contacting $17 50 
| Wind Vane, transmit- Anemometer, transmit- 
. ting direction to 16 ting signal for every 
points of the compass. 60th of a mile of wind. 


See the wind in your classroom 
or home. Electric Indicator 
attached to transmitting wind 
vane and anemometer. With 
complete directions for instal- 
lation and use. 


$15.00 $ 8.80 


Weather Bureau type 
Sling Psychrometer 
for humidity and dew- 











MaximuM-MINIMUM THERMOMETER point measurements. 











Registers highest and lowest temp- 
$10.00 


eratures from —30° to +1: 0° F. 


Three-piece 3” diameter 
Rain Gauge. Measures 

precipitation to 1/100”. 
(Stand not available. ) 


$7.50 


5 %-inch Aneroid Barometer 
with setting hand for com- 
parison of pressure changes. 


$7.50 
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